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THE NON-STOP FLIGHT ACROSS AMERICA 


By Lirurexant Joun A. Macreapy, 
U.S. rey Ar Service 


ith Sthevtrations from Photographs by Lientenant IV. Stevens 


, ESTERDAY, when we were in 
\ New York,” said Kelly at San 
Diego, 23 he poured out a cup of 
hot coffee from a bottle filled the previcws 
day.cn Long Island ty the lovely wife of 
the commanding officer of Mitchel Field, 
antl until this tre unopened, “we did: not 
definitely know that we wold hop across 
the continent until about tt o'clock, and 
Hane plenty of time for lunch before leav- 
ing. Were just about in time for lunch 
now, aren't wer 
We were told that it.was a bit early for 
lunch in San Diego, met Major H. H, 
Arnold, the com, anding officer of Rock- 
well Field, mamediately mvited 1s te dine 
at his home wher the mukday meal was 
ready, and we accepted with ‘alactity, is 
driving’a big heavy plane like the f-2 for 
2,70e) miles, across the continent withunst 
stopping, certaithy pives dne an appetite. 


We left Long Island, New York, at) 


12:30 p.om., May 2, 1923, and arrived at 
Rockwell Field, San Diego, at 11:26 the 
next moring—from an island: in the 
Atintic Ocean to an island im the 
Pacihc—hinch in New York one day and 
lench in Sain Diego the next-day. 


PROBLEMS SOLVED AEPORE TLIC, TEINS 


The transcontinental nom-step, Aight WHS: 


originally Lieutenant Cakley G. Kelly's 
ifen and he deserves the credit for mest 
of the preliminary work. 

The majority of people probably think 
that all we had to de to make the flight 


wre to climb into the plane, start across, 
and trust to Inek, Gut transcontinental 
non-stop flights and endurance recuirtls 
are primarily made on the ground, Suc- 
cess or fallore depends largely on the 
work and preparatiin that i dome before 
the plane tukes the air. 

The plane to be used must first he de- 
ciel) upon and chosen; then remodeled 
and changed to fit the requirements. 

The performance of the airplane must 
be accurately determined for all coneds- 
tions. 

Wind and weather must be studied and 
the nature of the Hight arranged to benefit 
hy these agencies. 

The geography, topography, and eleva- 
tions of the Uinttedl States must be ascer- 
tained ane a route adapted th pass over 
the most favorable territory. 

The course inust be decided “MpKHM, laid 
out, and many maps made for use in 
flaglit. 

Gasolimnes, ols, and maintenance acces- 
sories mist be tested and tried out and 
the most sutsfactory cnes tor the project 
mleoqetetd. 

The problem of flyimg for thirteen: or 
fourteen hours in darkness required stidy 
and much thought, as it was entirely new, 
Great application would be necessary in 
order to keep our bearings throughout the 
lige mrigelat, 

After man tests nnd experiments the 
Army Air Pian ervice Transport 7-2 wns 
selected as the most logical airplane, It 


AND OIL USED 


1 
ts 


Ey 


THE 


Tiikk 


Con tne fia) take-nit ef the trip on whicl 
Ka | r ey | ie “| =e Fr afl i. 
Really ton rhe) made their remarkable: tlie 

f g tl i 
ralhone td aad oad eoblone of off 


then necessary to ascertain if the 


joint: cratic Vig reir lee] a hi thie: ['@= 


WiLs 


quired conditions, and alter renudeling 
to find out what the pline was capable of 


ua Lt 
a 


i 5 


oul the en 
total live 
chinmb 


nnich sqlite tr 


ee 
Cont. 
= Te wartalel ronsome, how mucl 


if Higgs We rPELEe| 


= 


ia le 
litt, Hevwe biay rt 


Tr BALE iF 


with certom Joads, how long it would 
fake te chmbh to warts altitudes. and 
lew bast at world travel, 

LALLY FSU) POD Ses TO SPARE WHEN TLANE 


— 
i 


STARTS WITH 1O,852-PhOUND LOAD 


. 


All this ferir iraye. 
id t 7 
Chere wrsen tremendous amount of 


neering dita and study that was nece 


? | 
recliner! cure sti 


CTE] 


ry 


2 


at 


THE NATIONAL GEOL 





FRAPHIC MAGAZINE 


im 


TT ceria 


A.citr 


LA PLONR TIMES TAL FLIGHT 


Tet cet 


Af aa recta ly 


ie 7 
ae ee pong 
i 


bon weit) and Lirtitennrr 
how 


— yay 


centr! mel frie 
Mk hy Deena otal 


| hey 


Phe 


and weeks were Epent In work and con 
sideration of all aspects oi the roblem, 
Lieutenant Ernest W. [hichman fi 
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HlGH-ALTITUDE CAMERA WITH WHICH MANY GF TITE PICTURES. ILLUSTRATING 
7 2 . . = 
THIS NUMBER OF "TILE GEDERAPHE WEEE ADQl 
Besele Ue comern wiitea big lens, hoveg a focal length of 3f metics the ea Hier eer 
camera has three lees, whic aU beTn nt euch other, so that a litowder are cat be inchnled 
In p gingle picture, The six-miles-hieh photograph was tuken with another type of camera 
(ate pecs By tine Bi). 
| 7 >| ele, 4 = ee | A “eq mua i j ] ry, er ee Teo oe 
the @rourdl with this load at sea-level, as oar. A 42c-l. PP. Liberty envine develops 
i = ' i ? : = . 
the total lift of the wines exactly batanced about r7o-]1. PP. at 20,000 feet, 





the foree of grayity. We had 10,690 Many persons do not know that wind 


iad dor the final take-off, affects the speed of the airplane, meras- 


purities 
Cine can casily see that the figures must ured across the ‘surface of the ground. 
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hemnt that each plane will go. Tins lot agaist at, 

depends om many factors, but the prin lf the air epeed of the 7-2 was too 
cipal ones are the weight or load carried oomles. per boar and a. tventy-miles-an- 
inc the power of the engine, Enpines tour wind blew toward and apainet the 


lose power as they ascend into rarehed front of the plane, the speed across the 
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WEATHER MAPS SHOWING THE CONDITIONS UNDER WHICH 
THE TRANSOQONTINENTAL, NON-STOM FLIGHT 
WAS SEADE (SEE TEXT, PAGE 53) 


Prawn by Chas, F- Riddiford 


ground would be 8o 
miles per hour, Uf a 
twenty-milé wind blew 
the plane from the renr, 
its speed would be tzo 


niles per hour, 


In a transcontinental 
non-stop flight the con- 
stirmption anal perform- 
ance of the engine and 
arpline,. elevations that 
the plane mist pass over, 
and the direction and 
strength of the prevail- 
ing wind are factors 
Which are elosely con- 
nected in ther effects, 
Tn other words, the pilot 
must know how much 
weight or load the plane 
will have at a certain 
time, haw hugh it will 
climb with that ioad, and 
where it will be, 

AS each gallon of gas- 
oline is consumed, the 
weight is lessened ond 
the plane can go a little 
higher, The route of 
travel must be ganged 
to have no elevations in 
the path of flight which 


arte higher than it is pos- 


sihle for the plane. to 
climb. ft the airplane 
will only go 5,000 feet 
with a certain load, it 
would be tseless to at- 
Temi pt 16 Passover noup- 
tains or elevations of 
f.000 or 7,000 feet. 


THE THEAL CONDITIONS 
FoR A LONG FLIGHT 
The ideal conditions 

for a flight of this nature 

are a clear sky, moon- 
hight, and helping. winds; 
with low elevations to 
cross, especially at might. 
The possible natural 
obstacles were  princi- 
gully the long flight at 
night over strange moun: 
tunous country, the 
wind and weather, and 
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the elevations, ‘Their effects were very 
closely interwoven. Our own physical 
capabilities were also considered, No 
person had ever flown continuously for 
more than 261: hours, ind many people 
teld ws that the flight was beyond human 
endurance, 

Kad weather in the daytime would not 
bother, We would have-started 1a min- 


storm, had the winds been right and! the 


conditions at mght favorable. 
MOUNTAIN STOMMS DREADED 


We dreaded storm conditions over the 
mountains at night. No one had ever 
fown across country uniler these circum 
dances and we did not know whether or 
nota plane would be beaten to the ground, 

We would take the best that we could 
get, but we hoped for a full mocn, clear 
sky, and strong tail wind. <A start would 
have been made in the dark of the moon, 
liad all other conditions been ideal. 

Sufficient moonlight exists on only few 
nights during the month, a tail wind over 
a jong distance 1s unusual, and a clear 
sky, especially in the eastern part of the 
United States, is less than a filty-fifty 
chance, We could only hope for condi- 
tions as near these as possible, The ideal 
conditiueds never come in flying over a 
lang stretch. If we had waited for them 
along the entire route, we would have 
been waiting yet, 

The wind and weather situation was 
quite a complicated problem, We te- 
eervedl splendil assistamte from the 
Weather Burean, although at first T im- 
agine that those in charge did not appre- 
mate the seriousness of our undertaking. 

Weather for farmers and crops is: not 
weather for transcontinental non-stop 
flights, anil at first there was some slight 
confusion due to the fact that the Weather 
Bureau did not understand our exact 
necis, Later on, when cur problem was 
better appreciated, the coperation was 
excellent. All that we had to do was to 
put in our order for weather when we 
were readvand the Duread did its best to 
produce ith 

We made three attempts to accomplish 
a transcontinental non-stop fight, The 
firat two were from west to east and the 
final one from cast to west, The reason 
for the original decision to start from the 


west and the sulisequent change after trial 
to the cast needs explanmtion. 

Without consideration of the wind and 
weather, New York or the etst Coast is 
the logical point from which to start 
across the content, The elevations 
around New York and near the Atlantic 
coast are low, and practically a direct 
route can be Hown the entire distance 
from Long Island to San Diegn, as the 
high elevations do not ocenr tntil south- 
ern Colorado, western New Mexico, and 
Arizona are reached, Here the alntudes 
are very great, but the airplane ts hehter 
in weight and can conseqnently fly higher. 
With a full load of gasoline, it is dimpos- 
sible to fiy high. 

The oppesite condition exists if a start 
is mide fro the Pacific side, as high 
mountains fringe the const-line and the 
panes are few and far between, Tt would 

necessaty to go north from Rockwell 
Field for a considerable distance before 
finding a pass among the mountains low 
enough to fly through. After accomplish= 
ing this, the plane would have to follow 
ina winding fashion the low topography 
of the cromel, and in 30 doing goa long 
distance south of a straight course across 
the continent, The west-to-cast route ts, 
therciore, less desirable and adds about 
yoo miles to the flight. 

WRATHER MAPS CAREFULLY STUDIED 

When the transcontinental flight was 
first contemplated, the prospective pilots 
conferred with the Chief of the Weather 
Rureatt at Washington to ascertam what 
simultaneous weather conditions might he 
expected aver such a large area, 0 receive 
information and dota regarding the speed 
and direction of prevailing winds, and to 
get expert advice respecting the most 
logical starting point, whether from the 
fast or west cost, 

Weather maps over a period of years 
showed an average wind velocity from 
west to east during the month of October 
of 22 miles per hour, Taking this. fact 
inte consideration, the chief forecaster, 
Maior E. H. Bowie, recommended that 
the direction of flight be toward the cast, 
even though the distance to be traveled 
was considerably greater. 

Deciding on the route of flight was 
the next problem, Topographical maps 


: . SUH PELE Aro oti Put Ja LL SS Bip) are i fat 
a1) Of sasdriacs yn NF ime) FT otere [ niyo ipatp AL LHiy yt aa pep tit TUnann hay ayy eT prams Tap0 f Mui Ll AW Eos arwaraawon antl 7 
t t | i 1 FY I j i ' a 


ANWRY SOY We SASS 2 SOA AVN JOON HICACET HD, 


= i tae pe ek iy | EE Lae ad eased 0 





= -— 
= * 





oe ee ee | ~ 
EEE ea | 
A 
Litnrnbhas4 « 
ee ie 
Elitir cre 


ee 


_ rn Ym 


mage fEEEEEB Re rr 

~ eairie Creer er reread 
| tee AMAA EEA TB ee 
PUUULEE Es er Leet | 
7 * = 


oo em oa 


i i cl 
| | 


Lada yy Weyl Pay cenp] Hi bee FTRYE BLY Pasty Sesoo a 1 yxtiln att] IT] jury pee | job A LEUEESEA ‘LYS Lo PL In Ao} 


' ; Bi ice! “ I ut AD : , : ee ee m bos . Sar ny ty rT. i iFEEREL wy To £929 fren Bae 
SRT BLY], i tut Lh ns ety TA een (' , maa AIT pa Be i} SPO BE PE TTI, aS! eh TF RPLPERSEEEL |) Hd ge seu a ry 


a L = . ‘ a at rh Z =, Ed a in ; " ‘ Tr a. j 4 
sunita iH J4Le a | ia 428 2 it (cA RHE Sue Wis Won Ceo LM, Jip due AL CEE my AT aes Ou fPC eLbl Wt 2c sen! pl ae i ial Pa, 


i). iti | jy y. ab OO) elit] tod OST Md J, UL, SLY Iayengy, Fl ajay st a ies Bogen WITT) Tb CLAS ST Ee Oey MALE TY 


SEOLSLA XVIIUWNY ONV—NOLSOM AO VINVROXVS ¥V 
pil Sa AV, rin Ley i helper hi ji Hed tit lip, k 





Li FHE NATIONAL GEOGRAPHIC MAGAZINE 


ad 


THE GIANT MONOPLANE 








ie —_ 


Cfiictal Photserapl, Tl, 5: 


Arty Ade Service 


‘{-2" ON ITs RECORTI-RREARING, TRANSCONTINENTAL, 


NON-STOP PLICHT 


and maps of the OU, S. Geodetic Survey 
were studied and the elevations of the 
different regions of the United States 
considered with respect to the time of 
these localities from our sturting point. 
ARRANGING Tie 


MAPS FO FLIGUT 





The next step was to prepare our imps. 
Orimary political maps were wsed—cne 
for each State over which we would 
cries, & total ed thirteen. 

In addition ta these, very large contour 
maps oT the Unite! States were made, 
showing the entire course actoss the con- 





tinent, ne ot the farce maps was pasted 
on the wall, im the rear of the cabin, and 
the other rolled up a8 a strip and carried 
hy the polot fying the plane, asa checle 
on the more detailed State maps.. Each 
loa miles along the ruute was indicated, 
and the hours from the starting. paint, if 
the plane flew at an estimated speed over 
the earth, were also plainly marked. 
Compass vartitions along the line of 
fight were indicated, for we encountered 
some a4 high as s7*, necessitating com- 
pass correction contimially, 

We first mace uj the tne maps of the 
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entire rote and then transferred it to the 
more detoiled State maps. The line of 
oluiT course actoss these Stite Tikit Wale 
cut every ten miles by a short red cross- 
line, | 

Cities, TIvers, lakes, anil 
the ptimary. ground aris 
which pernuta pilot to check and keep his 
course, For exaniple, the line drawn 
across the man would pass very close to 
a Gtr: then the junction of three rail- 
roads; ther mear a trunk-line crailroad 
brilwe crossmg 2 oriver, and then to an- 


other city. 
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If the distance between the cities was 
BO mites and we fewoaitom Jo minutes, qur 
plane per hour 
eroind apecd, or ten miles in six minutes, 
Time and compass combined, when used 
In connection with Gur maps, gave ws our 
locate. 

Ay estimating our time In a certain dt- 
rection from our last known point, we 
knew where we should be and looked for 
the city. lake, taiiroacd criss, or other 
pround check, if we found that we were 
a bit to oné side of where we should be, 
we would correct for this difference in 
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fiving to the next PM: lm this way we 
kept along a straight hire, 

The State mans were folded aronnd 
and separately held to a flat wooden beard 
by elastics, “The board wae hell on the 
lap when fiving, sith the State over which 
we were traveling before us. When we 
finished with a State, we tore it out and 
had the next State to lools ot. 

Experiments and tests were necessary 
to determine the best gasclme and oil to 
ust, Califurnia eatoline was wsed on both 
fights. It has natural properties which 
prevent detonation, The gasoline for the 
vast-to-west attempt wis shipped by ex- 
press and truck:fromSan Diego po New 
York, 

Many oils were tested, aml we learned 
that there is great difference m_ them, 
some of the best-known oils being of in- 
ferior qaimality, 

There were innumerable other: demils 
to work out in preparation which [ shall 
not bother to mention. as | know the 
readers are anxious to pet ap mm the gir 
aml start across: All right, Let's go, 
Contact ! 


THE FET ATTEM'TS 


Relly and J expected to. fly out te San 
Diego, arrive about ten das before the 
full moon, and) during that time take a 
few stin baths on the heach rit Coronulo 
anda goodly ninnber of swints in the Pa- 
cite in order thoroughly to rest and relax 
before undergoing the ordeal of the 
Lransearitinental figtit. 

We lind pictured (ourselves diving 
through the breakers or lolling on broad 
verindas, with our feet on the haltrstrade, 
and giving any wandering society belles a 
treat by telling them what great men we 
Were (Kelly and To were both unmarried 
thet), when the thermometer was Teris- 
teting toz” in the shale at El Paso: but 
these creams came to tight on arrival in 
San Dher. 

Our work was just beginning, In Day- 
tun we had the entire Engineering 1i- 
vision behind us. In San Diepo, although 
great kindness and courtesy were ac- 
corded us, the problems were such. that 
we had te handle then ourselves. 

We found that one of the requirements 
for a long flight is to do the immediate 
preliminary work yvoursell acid pet dog- 


i) 


tired! before stitting, [Tt was necessary to 
install a new enyrine, prepare the plane in 
general for the long trip, and clear ft Wile 
mile ranway across North Island in the 
direction of the prevailing wind, in order 
to provide an ideal take-off, as the flying 
held boil been mactive for several venrs 
and was covered with chimps of bunch 
grass and stinll huimrnocks of sandy soil, 

Telegraphic reports were being received 
twice dliily regarding weather conditions 
actuss the continent. There would be a 
full moon on October 5. 

Werlnesday, October 4, at 8:30 fu My 
the following teleprani was received frum 
the Weather Nurean, Washington, D.'C.: 


Generally clear sky Thorediy night San 
Diego to Mississipm’ River amd ponsibly: 
cloudy sky firther cust, constilerable elouti- 
tess patty east of Appalachian Menun- 
tains Friday stop Mimlerate possibly fresh 
west or southwest wiles Sun Diega to Noo 
Mexico ant siutherly New Mexito to Ap- 
palachian Moutitains «irface and rmicalerate 
te fresh semithenst alalt step East of Appa- 
lachinn Mocntaines wieds will be moderate 
Varinble at sorisce anil moderate west ta 
northwest aloft om Friday. 

ad ({TCTTELL.. 


These conditions were almost ideal, 
when corsidered over such a long: rente: 
the airplane was in a pest tien to fly, ane 
all preparations had been made that even- 
ini fora startat davbreak the next! morm- 
Ing. 


HNGAKING THE WORLD'S DURATION 
RECUR 


We arrived at Rockwell Field, just be- 
fore dawn. There were high fog cleuils 
overhead, bet whe would think of bad 
weather in California interfering with the 
fight? A coin was flipped to decile who 
wotld take the plane off the ground and 
fy turing the first period, Lieutenant 
Kelly won the toss, after which the en- 
fine wns started, warmed up, and block- 
tested. Everything fanetioned satisfac- 
tory: the blocks were removed and the 
throttle appliect. 

We had beer doubttoul about the take- 
off. Although the estimated performance 
gave a small margin, the smallest error in 
design or figures would have caused the 
7-2 to femain on the ground. 

The airplane hesitated ani did not im- 
fiediately move, I began to wonder 
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whether we had cone all the way neross: 


the continent to find that the plane would 
not even move on the ground with the 
heavy load. It began to move very slowly 
forward, plainly showing the enormous 
weight that it was attempting to Tift. — 

After a run of @ trifle less than a mile 
the airplane slowly lifted from the grenaed 
am) continued very gradually to gam alti- 
tide, unt a left tarm was made te avend 
hitting Point Lona. After this tum 
down wind the airplane started to settle 
and continned te diy so, despite all efforts 
of the pilot, until dangerotsly close to the 
ovean. | | | 

Two complete circles of the island were 
made before an altitude of 200 fret was 
teaeled andthe nose pointed in the cirec- 
tion of the propoted transcontinental non- 
stop, fight. | 


WIS TO COMMIT SUICIDE EX A FOG 


Temecula. Pass is 30 miles from San 
Diego. ‘The 7 had slowly and carefully 
obtuned an altitude of 1,700 feet when 
the pass was reached. Here fog wis ¢n- 
eountered, ‘Thes at first did not appear 
dangerous and the climb was continued. 
We dived blindly inte the white mass ani 
came through the cloud-and pass with a 
short stretch of lower, open, rolling eot- 
try ahead, | 

From Temecula Pass the route was al- 
most northeast of San Jacintn; then over 
a narrow stretch ef mountains anil foot- 
hills te Banning. ot ansch:vation of 2.700 
feet, 

Hanning ig at the rough, broken wpper 
endl of a valley which desecnds to below 
sea-level in Salton Sea. north of Imperial 
Valley. Trouble woul be over of this 
high point could be negormted. 

ftetween Temecula and San Jacinto the 


terrain slopes gradually up to the north, 


sil is detted with oonnds ot foothills, 
The route was continued until a pomt 
near San Jacinto was reached. Here the 
srinmd extended into the feng. | 

~ Kelly and T.were a couple of young iel- 
lows who enjoy living to the fullest extent 
and we had absolutely no intention of 
committing suicide. To attempt to fly 
throngh these winding meintimn passes 
ft i speed Of too miles per hour, with a 
heave, logey plane loaded to capacity, im 
n fog so dense that one could net see 50 


li 


feet ahead, would have been about the 
same as putting the muzzle of a loaded 


“gun up th the stile of your head arid pull- 


ing the tryrger. eee 
After dedi the foothills for one 
hour, hoping that the fog would dissipate 
er break, and with fitthe apparent chance 
af getting through the more rugged and 
higher country ahead, it was decided to 
return to Rockwell Field and try for the 
werld's endurance reeord for airplanes, 

This decision, though hard to make, 
seemed the only sensible thing todo. The 
hour's delay north of “Temecula meant 
that the 7-2 would not be cut of the 
moutitiin passes of New, Mexico before 
dark. The gasoline supply had also been 
wasted, thus impainng the chance of 
reaching New York, | 

‘The endurance flight would provide a 
mean: of securing telinble information 
regarding gasoline, water and ol con- 
samiption, and dati on the performance 
of the airplane when loaded, Thts last 
was especialy desirable, as at woth he 
necessary to reach an altitude of 6,800 
feet at Santa Rosa, New Mexico, after 
nine hours’ flying. There was also the 





uneertainty of onding the transport with 


this Tisard, 

However, the primary reason for stay- 
ing in the air for two long days and a 
night was becuse we did not hove the 
nerve to return to San Diewo at once after 
being hand-shaked, slapped on the back 
by many friends, and started for New 
York with all proper ceremony and eclat. 

Gn returning to Rockwell Field, the 
following message: was dropped: 


Carrain RB. G. Exvts, | 

Conmunading Officer, Kockweelt Field: 
Imporsible te get through mocwitain pases 
with heavy Joad on accoumt at dense fog at 
ground at! aloft, An hour ond 4 half 
wasted in attempting to get through, with 
no sie of eleating, Conret now reach the 
hivh altituiies south of Tucumeatt, Kew 
Mexico, by nightfall, We ate-attempting to 
brenk the world’s endurance recom for xir- 
planes and will make {he transcontinental 
nem-etiip Aight later Please get im touch. 
with) the repreientatives of the National 
Atrenatitizal Association and take the steps 
necessiry to authenticate a world's airpline 
endorance tecerd, should the attempt prove 
successinl, and also wire this mformation 
to the Commanding Officer, McCook Freld. 

MU ACm ALY. 


15 THI 


NATIONAL GEO 


-RAPHIC MAGAZINE 





ATES AS LE, 


= fps 


AS THE 


This Hi ee ee ay 1 thy LAP ering Th 
LACH eric wen iti 
it trigrkea the 


r th eT RRL T pict iT 


DET’ Velo 


ME ying 


7 a = 
pd thie clintards ley 


eemings wer Ta wid] | 


,. bngnad 


a EEE [dhe fr is The fel piace | 


make 
chuurarice Meeelrts Compared te all other 
Mehta of the 7 > ths wes Toe far 
tr fact. there mS Dut ttle hord- 


TTT 


the 
Cases 
- T 
litt ar practicalls no danever ei 
a | * a ,: = E Ts gf |; 
Hon With ot, except during the first ru 
ft 

Hiri +. SY TVET batthne tite | ca 
tiers: arene Hiiniter, At nie 
ee ae ; = 
could alwave stay witli re 
ante of 7 lancling it C 
| | 

Chere neers 

i | . k 
chenreriite tr Hy. 


There was no 


sit 
mruibale alps 
WIth 


Meritt it ae reall il 


WOPTY OF ATTESTED cole 
CECT cat [ae a tal satets, moeiiES eee 
tte only elernaent 


Can approximately picture this fatigue by 


fi corer cler. Lie ie 


rat plies ert ‘Thi 


a F i, , 
| LEY ah AL oe |: iL = 1 | Lite a i" 


state puerk, one of the rapidly 
titrit, the « 


GAT To 


te a thin | 
; * 
ri ae Fra? =r hi Lut tlw 


2 
i 1 ‘a | 
ited Sates where 


Jurtitiact 


Prescrvingg Scenery 


an uncom fortalile 


or street, with the 


homsell on 


sat out ti dh vacant lot 


wired lle tire wet Too mies ner hour 





= arr | Tree i . 

me with: fegs arul arms held out contin« 
eh Te ay —_ . s i 

welly ain the-same PEST HIT controlling 1 


har inl 


ne, heavy plane weighing 


ae i ' sal 
a rye | Wage clei = ob Tid "| 


ci THE 


sits high up im the 
nose of the plane, with the engine by his 
partinily wurider his right arm, 
repairs can te made by the pilot in 


atwatt ten 


i 1 ba | F | 
at plot of the | 


stile rte 
Pda 
Aycrhit. 
fect i the tear, bur it ts extrenely diffi. 





There is another eaten 


THE NON-STOP FLIGHT ACROSS AMERICA 


1) 
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A FORKEN PLANE AMIE 
ealt to fly from behind, as the pilot can 
only see cut of a door at lis lett St le, 

Most of the space within the fuselage 
is taker up with a ro-gallon gasoline 
dank. Five hundrect aod fifty-seven onl- 
luna of gasoline are carmel in the wine, 

Comm» tmicaton within the plane was 
mnintnined thtough the use af written 
transniitted direct by crawling 
ever the WITES thirouch the coriinuricat- 
tig. tunnel to the small apertire behinil 
the front cockpit and passing them up by 
hone. 

The pilots tonk tums of st« hours each. 
Lieutenant Kelly piloted for the first arm 
hours, anti) noon: | until @ po m..: and 
Lieutenant Kelly again until midnight, | 
ciftil Gea my Lacwternant Kelly until noon 
the second day and T until disk, when the 
surplane was londecl, 

On the completion of six hours at the 
oontrois 11 the tront cockpit the cri let 
would signal energetically, by shaking the 
wheel, Fer the pilot in the rear to take bie 
comtrats, and when satisher thal every- 
thing was functioning satisfactorily, 
would open the Stiall door to his rear, 
pull out the back of the pilot’s seat, and 





THiS SAOCS, 


PuE CLOOCDS AT 


the controls and the other seater 


DATION, CLD 


drop it on the floor through this hole, te- 
rether with the parachute and cushion. 
Lifting up ome side of his hinged seat, 
he would crawl through this small door 
and hack through the narrow passageway 
parilielmg the gas tank to the rear pilot, 
bby yelling in a Very loud soice, the pilots 
could, converse in the rear, one being at 
Aon 


iq 





anle. 

\fter placing the plane in a safe flying 
aititude. the change at the wheel was 
rade I the active pilevt quickly She py iri 
aut and furward and the new pilot eliding 
in from. the rear. 

Crawling up over the wires through the 
tunnel atl inte the front seat, the pulot an 
iuity took the controls and ew the puimrie. 
the other pilot pinciee the parnciute 
enehion and sent back in puisition. Five 
chanres were mide, one bemg accom- 
plished at midnight without light. 


Sih) SLEEP Fe. EITHER FLYERS DUG 
EX TIRE 95 WoUurs 


Although it had been expected that the 
pilot off duty would be able to sleep and 
relax for short periods, neither pilot hail 
ni 5 Repl 
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Soe relaxation was obtained, but 
there were so many details, such as minor 
raintemoce aad repair of engine and 
plane, relief of the pilot in frontfor brief 
perinds, inspection and check of gas, oil. 
and water consmmption, dropping of mes 
sages, nourishrrent, antl several cooper- 
ation, that the dime of the relief pilot was 
of considerable use and could not be taken 
fur rest, 

The food supply for two long days and 
a tight consisted of a hex of sandwiches, 
a hali-gallon, thermos bottle of strong het 
beef broth, and a half-pallon thermos 
bottle of very strong, hot coffee. The 
broth and sandwiches were weed to pro- 
vide strength and to austain, and the 
strong coffee as a stimulant to keep the 
pilots awalee. 

The might was cold. Before going on 
shift, the pilot world drink some hot 
broth, eat-a sandwich, and swallow -sev- 
eral drafts of the strong coffee, after 
which he felt in very goo! shape for the 
ensuing six hours at the helm, 

‘The night was clear and the moon full, 
Just before daybreak a low fog bank came 
in irom the ocean and totally obscured 
the ground for al couple of hours. 

When nightfall of the second day ap- 
proached and it appeared that the gasoline 
was about used wp, the plane was kept in 
pos scd for a forced landing om the feld. 

Sightiall and final pas consumptron 
world apparently be about sutultaneous. 

Rather than lave a forced landing m 
darkness, in the pilot's fatigued contlitiim, 
for the sake of a few tintttes’ additional 
times a lundimg was made ot cdhisk, m order 
to aveid posable daniage to the plane, it 
being realized that the primary object of 
the J=2 was the accomplishment of a 
transenmflinental non-stop flight, and that 
the endurance tecord was incidental to 


this. 
WORLD HWECORD NHOKEN DY OVE EIGHT 


HOURS 


The F-2 had temained in the air tor 
thirty-five hers and eighteen minutes, 
breaking the world's duration record by 
more than eight hours. 

Although naturally wery tired toward 
the finish of the test. Heither pilot was in 
had shape physically, All faculties, phys- 
ial and mental, functioned normally 
thronehout the fight, In fiet, betore 


leaving the plane after tuxting to the line 
and after the first excitement-of welcome, 
steps were taken anil crders given by the 
pilots to wet the plane ready for the trans- 
continental non-stop fight from San 
Diego to New York, as it was very mmch 
desired to start this cross-country flight 
during the period of moonlight then ex- 
isting, and it was the intention on land- 
ing to start én the long fight within two 
or three davs after ate pecoinntinent 
of the endurance record. 

However, more maintenance wes neces- 
sary than was aoticipated and ensuing up 
favorable weather made this impossible, 


WATCHFUL AXD KXASIEBATING WATTING 


After Octoher 10. there was practically 
no moon, Had all weather conditions 
and witils been ideal, the pilots would 
have attempted the flight during this 
period of total darkness, as the cold of 
Winter, long nights, and uncertain weather 
were hazardows. 

All was in readiness to start on short 
notice: In fact, two starts were antici- 
pated during this time, and the airplane 


was browght ont at night to the end of 


the riohway with the expectation of a 
fake-off in the morning : but later weather 
reports were unfavorable and it did not 
appear good judprment to leave under 
such-conditions, 

This peried af watting was a trying 
ene, Few individuals enjoy gotd dott 
beds anid good square meals more than 
Kelly and myself, but this was not the 
time to he loafing arourid San Diego, aad 
we were:peting desperate. 

Every time we stepptd into an elevator 
at our hotel some one would ask ws when 
we intended to start. 

It was all tizht for a week or so after 
the duratiyn record, int later on, when 
the sun would be shining brightly tn San 
Diego and Kelly anc f woul! le making 
no apparent effert to go, we imagined that 
people world wink at their frrends and 
say, “Those two birds leniw a good thing 
whet they get it. They haven't any iden 
of trying to get across this old continent. 
They'll spend a nice soft winter in San 
Pievo and fly back by ¢asy stages, when 
it’s tuo late to make the non-stop,” 

They chd met realize that at that minute 
there were rainétorme In the Middle West 
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‘Oficial Photograph, U.S. Army Air Service 
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The tay to the taregrean] ariel the air matl lateings Tiel te tri ihe upper night corer 
ft was upen the slope in the upper leit corner that the mil plane shown on page 114 trash) 


and an the micarntans and teh elevations 
thatwe would cries in darkness 

The moon became noticeable about 
ectober 28, and from this date the fure- 
casts were watched very closely. How- 
ever, the wenther-at thts period Wht ¢x- 
tremely untavorable thromehout the entire 
route, making 4 start impracticable. 

A study of weather conditions duriuw 
the period of waiting in San Diego dis- 
closed the fact that a very important fea- 
ture lind teen overlooked, It was very 
true that an average wind velocity froin 
West to east of 22.5 toles per hear pre- 
valled daring the fall, Liat other amfaver- 
able elements were combined with this 
factor, entirely obliterating its yale as a 
beneficial agent. 


Winds blow in to §ll ap anares of bow 
pressure aud blow out from an area of 
high pressure 

An area of low pressure is usnally. a 
storm center, while anarea of high pres- 
stire indicates wood, clear weather. ‘These 
artas wamally drift, with various deflec- 
tons, imo general direction. from weet 
i east. Strang winds of great velocity 
low into the low-Gressure aren, or storm 
center, AC favernble wind forthe trans- 
contmental fight woold be one blowing 
into @ Storm, anil a head wind would 
ectur, with good clear atmosphere, asa 
resnlt of the high pressure, Winds blow 
In A Counter-clockwise direction abet a 
low-pressure aren and in 2 clockwise dh 
rectum about a high-pressure ares, 
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“Tost a lithe to thi side, please,” cope the photographer to the pilot, bot the airplang, tt 
the mountam, docs the moving. The airplane bere shown waa not making a nosedive into the 
geak, bet) waa circling afound for points of vantage when a companion plane's photographer 


erapepet! it 


them that Kelly and I were well-on our 
Way aeross the continent. Dt trae have 
been considerable of a shock to them, 74 
the -reneral-corisensis of onmion seemed 
to be that we were settled in San Diego 
tor the winter. 

Pinal preparations 
the mest MT Tre hegrurn. it Th oS 
weressary to gather men and get the hue 
lane out ot the hangar at Rockwell Field 
if th le! interven Ci tinie loeb acer] qt) [1 Wl 
stil cavirenk, and check over the arr 
lane and warm up the engme during 
the night. Tt wis also necessary to com- 
plete final arrangements—pay bills, 
ete. 


for 
We { i os rh 


an carly start 


te 
se i | 
Pick, 
which mnie our lime of retrement 
Wellatter midnight, A call was Jefe for 


1320 2 m,  pennittng approximately 
three hours’ sleet Dp previous to the long 
trip. 
OFF Th « Coon ST LRAT 
Cin arrival at Rockwell Field tn dark- 
mess. at-s a. om. with forwl and rs Le 
ment tor the trip, it was found that the 


Plane was on the line trendy for the stort 


It wis neressary to-await sifhicient ligt 
for the tuke-off. The total weight of the 
aitpline whe ©oO,850 pouticds, peas: 
mately TS5 pourics more than had heen 
earned on the Preynotis Hieht 

The experience of the orig 
came in good stead at this time, as 
mitpiine was flawn for several miles out 
to soa im almost a straight course, tom: 
ing only enowzh to avoid Port Loma, 
When it became necessary to swing back 
toward the coast, the turn was very ernd- 
al and. without loss of flying speed, 
Twe complete turns around North Island 
were tittde and the transeontinental mori- 
stop fight from San Diero to New York 
commenced, 

The atmosphere 
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chmbed ett 
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in the 
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was clear, in con- 
orevicds attempt The f-2 
er than liad been anticipated. 
Piss nevotlated without 
as were also the higher mounta 
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Banning, Cuolitornia, 
From an altitude of 2.900 feet at Han 
ning, Une country slopes down to below 
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THE NOK-STOP FLIGHT ACROSS AMERICA 


sea-level at the Salton Sea. The 7-2 
passed the Salton Sea at an clevation of 
approximately 2.000 feet, and tetead of 
going on south through the Imperial 
Valley to Yura, a cut-off was made at 
Niland in an easterly direction to the 
Colorado River, which was. crossed, and 
the course continued to the Gila River. 

The Gila was partially iillowed, crossed 
diagonally, and in a short time the South- 
ern Pacific Railroad was picked. up and 
followed. The pilots chariged at the 
Colorado River. 

The propesed route would take the 7-2 
from Kockwell Field to Banning, Cali- 
forma, south to the lower end of the 
Salton Sea; thence southeast to the 
Southern Pacific Ratlroad ;thence through 
Tuesen, Arizona, to Deming, New Mex- 
ico; northeast ‘tao Rincon, New -Alexico; 
narih to Estanca, New Mexico; thence 
to Santa Rosa, New Mexico: Tyetmeari, 
New Mexico: Dalhart, ‘Texas; Guymon, 
Chkiahom: Wichita, Kansas: St. Lonis, 
Missouri: Terre |lanute, Indiana: Indian- 
apols, Indiana; Dayton, Qhin; Columbus, 
Ohia : Pittsborgh, Permevivarnia; Sew 
York, New York, and Mitchel Imei, 
Lang Istand, Certain deflections, which 
are hereafter noted, were made from this 
route to meet emergencies. 


RUOMPY FRYING AT LOW ALTITUDES 


As the country arotind Tursom was. ap- 
proached, it became a continuous =trup- 
the, with the climb at practically the abso- 
lute ceiling. of the airpline, in order to 
cross aver the high passes’, mountains, 
au] elevations, the prissing of cach gb- 
stacle being clenulat ful, 

The atmosphere was very rough anil 
bumpy, with mumerows air currents, 
which would raise the airplane too fret 
of more at a time, sometimes possibly 
200 or 300, and then bet it down quickly, 
even though the same position or angle 
of climb of the machine was maintnined. 
Many times it seemed that the 7-2 


wotld not be able ta get over these Ingh, 


areas, but, apparently just-as the summit 
was reached, one of the atr currents com- 
ing over the high elevation would raise 
the airplane just enough to clear the top. 

For long periots the 7-2 was flown 
within 40 or 50 feet of the surface of 
the ground, more altitude being impos- 


sible of attainment. This was especially. 


ie 


noticeable over the large plains. west of 
Deming, where a terse wind from the 
south was blowing, causing the air to be 
extremely rough and lumpy. Plying 
tinder these conditions, with such a large 
and heavy airplane, was very fatiguing, 
as much physical exertion was required, 

At Deming an elevation of approxi- 
motely 5.200 feet was attained. Phe air 
plane would po na higher at this point, | 
had been desirous of passing onto Lien- 
tenant Kelly as nich altitude as posable, 
knowing that an elevation of 6, feet 
would be encetentered within the ensuing 
few hours. | 

Licutenant) Kelly teck the controls 
after leaving Deming and attempted to 


follow the original course over the high 


elevitions to the left of the Rio Grande, 
but after a half hows flight it was 
ang igen that the airpione would rum 
mito the ground Tf a-straight cotirse were 
confinied, so he changed the route which 
had been previously planned and at- 
tempted to fv up another valley conmsnd+ 
erably. to the nght. 

This walley carried the airplane over 
the deserted! alkali dey Tikes and the vast 
snow-white salt marshes of New Mexico, 
and then over the Malapals, or ancient 
volcanic lava beds, stretching beneath for 
So.or 100 tiles ike a hupe sheet covered 
with protesquc black tufts and masses. 
This was a yery strange and pocturesquc 
partof the fight, The airplane was flown 
close to the mysterious black volcanic 
craters. 

It is amprobable that airplanes have 
been through thr regton before, at lenst 
at such extreniely low altitude, and the 
appearance of the 7-2 just above the sur- 
face of the gromd caused great conster- 
nation amang the Indian tribes livmg im 
their mud huts and ‘caves in this barron 
region of alkali and Java hex, 

lt appeared that the arrplane could mot 
gain altitude sufficient to get over the 
country ahead, yet as each gallon of 
gasoline was consumed a few more feet 
of elevaton were possible, due to the 
lightening af the load, and although it 
remained in Aight hardly above the tops 
of the low hills and buttes, the airplane 
kept-on until the higher elevations near 
Tecelote, New Mexico, were renched, 
and was being flown at am altitude of 


approximately 150 feet above the ground, 
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THE NON-STOP FLIGHT ACHOSS AMERICA 


Here the current of air in blowing over 
the divide probably affected the atmos- 
pheric conditions, causing a dowt cur- 
rent, into which the 7-2 went diving 
toward the ground at the stalling: pomit, 
but with terrific ground speed, duc to the 
exceedingly high wind. The airplane 







missell the cactus and shrubbery by a: 


small margin and was. stalled over the 
surface not more than 20 feet above the 
ground for a considerable distance, the 
accupants momentarily expecting a crash, 
A large mound or foothill was larely 
missed, besides uneven places of the ter- 
rain, before the 7-2 was nneteadily ma- 
nenvered to better conditions, | 

The transport was flown back down the 
slope for approximately 16 tiles in an 
attempt to gain altitude, while gasoline 
was being consumed with a resultant 
lessening of weight. 


ONLY THIRTY FEET TO SPARE LN CLEARING 
A. SUMMIT 


A second attempt was made in about 
20 mittntes without success, It was mec- 
essary that at least 4o minutes” supply of 
gasoline be consumed before this high 
summit could be negatinted. When the 
required altitude was gained, at a loca- 
tion approximately 19 miles seuth of the 
divide, the 7-2 was flown across this lngh 
point, grazing the summit with about 30 
feet to spare. | 

While gsining altitude through con 
sumption of gasoline and resultant Jessen- 
ing of Joa, the sun had gone down. 
The summit wos crossed at dusk. The 
Tight closed in wery rapidly, and location 
at this fime was extremely difficult, as 
the moon had net come wp and the sky 
was pMirtially obscure! by the clouds: 
An attempt was umade to follow the rub 
road by fiying over it and very close to 
the ground, bot the track whe soon lost 
iw the darkness. and for a period of at 
least one half hour our exact. position 
was riot known, a 

lf we could teach Tucumcari, New 
Mexico, the long melit's flight could he 
commciced from.a known starting pomt 
and over comparatively good country. In 
nt short time the lights of this srl] town 
nyrpesrend. 

Clouds began to form, but no great 
trouble was vet anticipated from them, 
nithough they partially obseured the 


37 


moon, causing the datkness at tines to 
he very intense and necessitating close 
flying to the ground in order to observe 
the dim outline of the ratlrodad. | 
Here I relieved Lieutenant Kelly in 
the pilot's swat, | 
A terrific south wihrid, causing consid- 
erable drift, was blowing directly across 
the course, Weather conditions became 
éxtremely bad. The clouds became lower 
and lower, amd finally were so near the 
ground! thatit was necessary ocensionally 
to pass through them or fly very low to 
keep beneath them, Semetimes the fheht 
was so low that care and watchfulness 
were required to avoid hitting farm- 


hhouses, trees, and buildings m the inky 


blackness of the tight. 

There are severul isolated families in 
Oklahoma and Kansas. whose slumbers 
were disturbed in the zero hours of that 
night by the thunder of a poweriul moter 
within a short distance of their toofs, 
It must have been an impressive moment 
for those people, so far from the active 
jife of cities and civilization, to hear. the 


tremendous roar, jump to the window in 


alarm, and see the huge monoplane, with 
fire spurting from the exhaust stacks, 
pass out of view in the storm and black- 
mess, at a speed of roo miles per hour. 

Although we intended to fly directly 
above the railroad tracks and keep the 
course im this way, these guide lines were 
lost in the darkness from time to time, 
and for considerable periods the pilot 
would fly entirely by compass, estimation 
the amount of dit as best he could. 
Then the strong headlights of a train 
would appear in the distance and aid in 
the approximate relocation of the track. 
Thunderstorms and hghtning were on all 
stles. Rain began falling, not so heavily 
ag ta be a great handicap, but annoying, 
as it made constant wiping of the goggles 
Necessary, 


FLYING THROUGH THENDER, LIGHTNING, 
AKT RATS STORMS 


_ (nt mormle was low—verv low. I 
firmly believe that I could easily have 
crawled under a-snake's belly with a high 
silk rth I Salat kee But ore 
was nothing to do but keep gome: We 
could not land. It wus pitch black. 
There would be a flash of lightning and 
the whole country would be Tit up. To 
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mrs as tine fell at a meqetily Kicwed room abovyr Soake hiver. bowever, geist mune irom 
Wiemany tite jin twists that it makes in its course. “A fow miles below Twin Falla are th 


Sliehime Falls. —Sierwes iid 
cur defy A Clitacl-lurst: anil 
a white sheet of ram falling, straiwh 
ahead another deluge or downpomr. and 
then one to the right Then evervthing 
Wolk] he jet-binck again, os we flew on 
Into the Mehl expect mamentirily to 
flv ante ote of these deltas 

UC thought to myself, “Macready, what 
a fool you are ever to ret Ted Ley 11 
a jack-pot the this.” It was certainls 
no place to be. and we wild never hove 
elarted had we known that we would en- 
eounter such bad edncditions: tat, now 
that we were actually there, there was 
nerthiatiyp tia do but keep PPCVLT Er. ‘To bod tn 


a wetted i, a pam 


fa 


mk 


7 5 
| “T re C “ey 
ee oe lade ss I 


teestesi thie, fig ite ) 
that rough country tn the inky blacknes- 
merit certhiin disaster. 

tows not the condition that we were 
actually in which causer anxiety, but the 
expected conditions, Decatise of the 
many storns on all sides, it was antice 
peated that at almost any moment the f-v 
wold plunge into a odehee of water. 
This did not occur, Considering the ex- 
tremely bad weather surrounding the path 
of fight, we were very fiuetunate not ti 
encounter less favorable erumtions: 

Kelerence to any newspaper of Novem- 
ber § will convey the infortiation that 
the mght of November 4-5) during our 





THE 


NON-STOP FLIGHT ACROSS AMERICA MLE 





Ciicial hated CU. S Aemyp Air Servi 
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ft spans the precirpitens iaek invawulls of the canyon throuh which flows Snake River 


fight ‘across Oklahoma and Kansas, a 
SeVere ston raged ald a tomo swept 
over this area, causit@ the loss mf 2 
lives and injury te So people. From the 
stand pain of the weatherman, this tor- 
nado whe due to a low-presstre Pei, 
which apparently was of litthe iipor- 
tance, Lut which suddenly sprang mito 
ereat prominence. The T-2 missed the 
tarnada, but received the surrounding bad 
weather, 

At batt, Konsas, the railroad was t- 
tentionally left, and it wis mecessary to 
fly a compass ciurse tor se eral hundred 
miles, The lights of Wichita, Kansas, 
were speti IO or r2 miles to the tight 
shout 40 minutes after leaving the ratl- 
roel. 

Reliance was: placed entirely on the 
COT ss from this pom onward through 
the night, Even the groups of lights 
which hed occasiomlly appeared on the 
ground to mark the position of ‘small 
villages, and which afforded a slight 


means of checking the course, had now 
disappeared. 

The people of Kansas aml Oklahona 
apparently retire early, There were m0 
cottage lights after ro or F1 o'clock, an 
there were no large towns along the path 
of flight. For long stretches of 30. or 4o 
minutes, no lights of any description 
would appear. Oecastonally the clerks 
would pen up, when the section lines. ot 
the fichis and roads could be dimly dis- 
cerned on the ground, 

‘These section lines were. invaluable 
nids; affording a means of checking the 
COMPASS along the lines Titrininy? cast and 
weet. There was a cross wind approach- 
ing the proportions of 2 gale, causing con- 
siderable driit,. The T-2 would be flown, 
ar “ernblel,” slong an enst-and-west line 
and the approximate amount of drift esti- 
mated by reading the compass when the 
plane was actually traveling inva duc-cast 
direction. 

The maps were lai! off according to 
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THE NON-STOP FLIGHT ACKOSS AMERICA 


scale, in ten-tmile distances, alone the 
route as planned, and the time wie cont 
stantly being checked between known 
points on the ground. Although long 
stretches were flown without lights ap- 
pearing, the compass course, with the 
dwift allowed for, was estimated, so that 
it came approximately along the intended 
points, and these points could be checked 
on the map by the liehts. 


LOCATION CHECKED BY ST. LOUIS Lids 


The time of approach and probable 
position of a town of sufficient size to 
have some street lights would be estimated, 
and this object looked for when, accorid- 
ing to the map, we were nearing it, [rs 
position woukd not always be foun where 
expected, but would he close enough,:so 
that by using average judgment the group 
of tights could he designated as the town 
indicated on the map. 

The general line of flight was teward 
a point on the Missouri River above its 
junction with the Mississippi. It was 
expected that the Missouri could be 
picked up during the mght at a point 
north of St. Loms. Lf doubt existed re- 
garding location, it could be followed ina 
general direction to check the course at 
St. Louis. It happened, however, that 
the Missowrt River was reached at the 
indicated point. When the lights af St. 
Louis later appeared, they could be deh- 
nitely recognized, a 

The pilots changed at the Missouri, 
Livutenant Kelly taking the controls, 

A fieht of this kind ts a severe test 
of an individual’s disposition. Although 
tany times, in the excitement, hardship, 
and worry, there. was the greatest cause 
for irritation and anger, both pilots 
worked tigether harmoniously, even 
when their: nervous systems were stramer 
to the limit, during this stormy. night. 

It was sul dark ‘when the lights of St 
Louis were passed, the first signs of day- 
break showing in the east shortly after, 
It was a very Welcome sight to the occt- 
pants of the airplane as the outline of the 
horizon began Ceo oper, and w bet tlay- 
break approached it was the thought of 
both that practically all troubles of the 
long trip were over. | . 

The tremendous orginal weight of the 
airplane was gone, flying was. comparn- 
tively easy, the storm: had been passed 


+1 


throngh, the black night was. over, and 
the pilots were in a country well known 
to beth and over which they had flown 
many mes. Twelve and one-halé hours 
had been spent m darkness. 

The f-2 had passed through parts of 
six. States durme carkness—Aew AMlex- 
eo, Texas, Oklahoma, Kansas, Missouri, 


and [lhinots. 


That dim lirht in the horizon certainly 
lnoked pool, and I sent up a tote to 
Kelly. “Nice work, Kelly, old boy. 
What do you want for supper te-rnaght at 
the Waldorf-Astoria?” 

A short distance beyond Terre Haute, 
Kelly sent hock a note to the effect that a 
forced landing seemed! prohable, because 
of the rapidly decreasing. water: supply, 
due to cracked cylinder jackets on the 


engine, “Moc, another ¢ylinder has 
burst. Lucky if we get to Dayton,” he 


said, 

Pilits were changed at this point, I 
immediately observed, when taking the 
front: contra! seat, that conditions : were 
extremely hid. The water was shooting 
from both stiles of the engine im small 
streams. The first cracked cylinder had 
heen observed about goo miles out fret 
San Diego. Tt was not deemed of great 
importance at that time, although it was 
Watched very closely, 

The fess of water from one cracked 
cylinder was not sufficient to have brought 
the ship to the ground before reaching 
New York; but the other evlinders, which 
tid gone in combination with this origina) 
one, caused a loss of water so gree that 
it was almost immediately seen that a 
forced landing would be necessary. 


FEEDING THE EXGINE SUP AND COFFER 


About 50 moles from Indianapolis the 
temperature ewan ta rise very rapidly 
and | tamed back on the course to a held 
which had previously been observed, with 
the intention of landing, [t did not seem 
possible to cortinue, Kelly, however, 
who was in the rear, poured the drinking 
water, coffee, consommé, and all other 
liytuds imto the tacdator, and with these 
actdiitiors the airplane was: flown to the 
Indianapealls Speedway, where we lance. 

A short tne after landing we bought 
a newspaper. “Transcontinental flyers 
take fight an soup,” was the headline. 
The rest of the fot potticulars were 
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securdary, Doimagme that even new the 
majority of people who temember thre 
event remember it entirely from the sony 
Sta rie! perinit. 

On arniving at the speedway it was esti 
niaterd) that the flight could be contmuoeddl 
to Pert Henjaiin Harrison, a military 
Dost, where far preater repair facilities 
could be obtained, 

But while thing over [ylianipalis to 
the post the engine again began to heat 
very faprdly, a temperature of 110° being 
reached, It became necessary to throttle 
Hewn, with the reenlt that the qirplane was 





At the toe that this photograph wou 
In: the’ Bat 
At the neariend of the dam ie an emergency spillway, uel to defloet 
TT mal cnrebaige cate whey there ae idlaneer of ata spill agugs aver th: center. 


mode the scnrier meds leach relied 
spring melting snows on the mowntaiis 


partly town and parthy glided to the Fort, 
tim was made arciund the field to pet 
the promer position to glide fora lanid- 


mg. As we reached the edge of the fell, 
the throtie was pulled back. The pirw- 


peller stopped, frozen tight by the heat of 
the engine! 

A ened landing wae mide in the center 
of the field, and the pilots inmmediately 
jumped from the pilané m order to avotd 
the danger of fre, which seemed probable, 
fsa dense clood of white smoke was pour- 
ing trom the engine, An automobile 
rahed out with fire-extineutshers, 
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LOORTSG Cr THE BOISE 


The Teseryor wmnde 
in five wore, Lt te surrannaled 
Latin: int the event of eaaineg trouble. 
tear enoueh ty te 


The Commandmg Officer of AlcCook 
Field was immediately notified by tele- 
phone, and the respects of the two pilots 
were paid to the Commandme General of 
the Fiith Corps Area. 

Refore leaving in-another airplate for 
MeCook Field, Dayton, both Kelly and J 
requested telegraph blanks and set wires 
to our parents, telling them of oir sate 
landing. Lowired my mother as tollows: 





“Alas, B. Macmeatiy, 
Oi tT Curve hia, 
foe Angeles, Cal 
“Landed safely: Trrcke 
tHittred. 
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back throwely the hilhe dor niles heyeud the dam, which yas completed 
id te) fat -aTeas are 
Aviators mmst depend on purachutes unless they ate 
ceacrvuir toodroap the plane wito it, 


available tor ecmecpency 


ancl later observed in the Associated Press 
notices that “the first thon thar Alacreacdy 
cid oct lancdity was to send a wire to hits 
wite,” Inasmuch as | had no wite at 
that time, | have been explaining ever 
since abdut this wife hidden in California, 
wham none of my Trends had ever hear 
of. and. the explanations did nut appear 
satisfactory. I attempted to clear thie 
situation by gethng marned on the com- 
pletion ot the second Hight, but now mary 
people belteve that T ama bigamist. 
Although naturally very tired toward 
the finish of the Hierlt rectt het ot ts Was 
in bad shape, but the plvsteal ane rucniti) 
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THE NON-STOP FLIGHT ACROSS AMERICA 


strain had ‘heen far greater than in: the 
endurance fight. The question of physi- 
cal fatigue was the only factor to be con- 
sidered in the endurance flight—lving 35 


hénirs without rest or sleep. There was: 


no danger to be considered, and the mind 
was telaxtd aint at ease. 

The non-stop flight was filled with con- 
tinual danger and uncertainty. — 
wis constantly wide awake and alert, and 
there was considerable nervous strain arid 
anxiety, which in itself was very tiring, 
combined with the actual muscular exer- 
tion of handling the Ing plane, 


PLANNING FOR A THIRD ATTEMPT 


When Kelly and 7 stepped out of the 


7-2 in Indianapolis we did not do much 
tilking abemt trmescontinental non-stop 
fights: We were through, Any man 
who was foolish enough’to want our job 
wos welcome-to it. Never, never aguin 
for os{ Neither one said much, but we 
rid a lot of thinking, and decided in our 
own minds that transcontinental non-stop 
fights were good things to keep oway 
from. We were entirely willing for some 
one else to take our place, We wanted 
to forget it. 

We flew over to Dayton and obtatned 
a cottple of daysa' rest. Then, withoutany 
warning, Kelly put the map of the United 
States 1p on the wall, and before we 
knew it we were planning a new route 
across the eomtierit. 

The experience of the first trip con- 
winced 114 that the proper direction, if the 
big obstacle of the prevatling head wind 
could be overcome, was from enst to 
west, As previously stated, our reasen 
for originally starting from the Pacihe 
coast was the fact:that there was a pre- 
vailing wind from west to east of 22 miles 

her hour, although the distance in travel- 
ing from the west was yery much longer, 
due to the existence of high motntains 
along the Pacific const and because it was 
necessary to follow the low parts of the 
continent in choosing the route. After 
arrival in San Diego it waa found that 
this helping wind, when it existed, would 
invariably blow into an area of bail 
weather, 

On our first attempts the high cleva- 
tions occurred when the plane snl re- 
tained its extremely heavy load a7 gaso- 
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line, making it tecesaary to retrace our 
course twice, and im one case lose 45 
tmitates hovering about, waiting for gas- 
oline ta be consumed, with the resultant 
lessening of weight before the plane could 
cross a high elevation in New Mexico. 
Appreeiati these facts after fanri 
at Frcntmpeiis, we again talked with the 
weather forecaster in Washington and 
learned that during the last two weeks of 
April of each year there is a peculiar 
weather condition, called a Hudson Bay 
High, whith reverses the wind direction 


ACTORS the continent and instead of blow- 


ing from west to east, it then blows from 
east to west. ate canditicn'% is caused by 
a sbhie ne “pressure area eecurring 
seein ng over the viemity of Hud- 
aon Hay. One, two, or possibly three 
accur each year (see map, page 4). 


THE WORLD'S DURATION HECORD 
OFFICIALLY, SM ASTEED 


As our duration record at San Diego 


fare pores 17 to 25) had not been ac- 
cepted by the Tarernational Association, 
andl two Frenchmen had the 


workl’s duration record by remaining in 
the are for thirty-four hours, in order to 
regain this record for the Anny Air 
Servier, it was deciled to 1 f our en 
durance flight at Dayten ah Be the win- 
ter. Winter is no time to make airplane 
duration flights, and Dayton davs aril 
nights are not the mild, clear ones of San 
Diego, 

We made three attempts during the 
winter. fon the first attempt the mayor 
and influential citizens of Dayton were 
cot to hid ws Godspeed, the movies. took 
pictures, we were sinpped on the back, 
and many goodbyes were said, as we 
climbed inte the ship, to he gone for two 
days. We waver to the multitude, “gave 
her the gun,” rolled ahout so feet, ane 
stuck tht m the mud up to the hubs. Tt 
Was an anticlimax and matle Kelly and 
me feel foolish, 

On the second attempt we got off the 
gronmel with an experimental high cerm- 
pression engine and remamed in the air, 
with a temperature of eight degrees above 
zero, in very bad weather, for approxi- 
mately eight hours, landing at 2:30 
a. ™.. ina snowstorm, with @ practically 
dead engine and 1o,c09 pounds of weight. 
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We were fortune in not seriously injur- 
ing the plane during this forced fandin 
mn total darkness, the only damage beim 
a bent spreader between the wheels of the 
landing rar, 

We were flying a measured conrse, 
which tenk 4 about 2o miles out in the 
open country frum Dayton, Kelly had 
flown the first six hours, Tt was curing 
the second shift that excessive: preigmi- 
ten developed in the ce, Ve had 
made our original endurance flight at San 


F 


i 





Dhiern because we had heen doubtful of 
landing the *-2 an dayvlirht with the 
heavy load, even with the help of the en- 
pine, for fear of crashing the plane; and 
now, am total darkness, tn al snowatarm, 
with no searchhehts of landing lights of 
any deseriphon and approximately the 
same load, the engine beean to die. 

Itinaginé yourself up in the ‘air in a 
lack night, without knewing whit ts. be- 
low, and then have the engine quit! 

We Knew the approximate positicn of 
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THE DALLES, COLUMELA BIVER, OREGON 


Doltee ti derived from a-French teom for tamids where the rocky peor ieee wears away th 


ermroth aslalrs. 


lt ia apilieel eapincia|iy Tel ringainls 


peotuced by the narrowing of rivers betwen 


baanitic recks, ate) was given to this part of the Colombia Kiver by Congdon vowageurs in the 


Hudeme Bay Servier. 
St. Crigx- rivets 


the onen field, so we pieinted the nose of 
the plane fora light on tep ofa tuthding, 
shot over this hght, whose height above 
the oro we guessed, and glided for a 
seemingly interminable period cf time ot 
inte the blackness 

We enuld not see the ground, buat went 
thraueh the mechanical motions if land: 
ing, and then watted for what was: to 
come, net knowitie bow high we were 
ahave the eth, We were not far op and 
the banp was not grent. We were lucky, 

A. standard compression engine was 
put inthe 7-2, and on April 17 and 18, 





Chher tameu calles are those of the Wisconsin, the St, Lanna, and 


7933, curmge the datk of the mioon, we 
stayed im the at at Dayton 376 hours and § 
minutes, landing at to o'clock of the sec- 
and onieht be the aid of a. searchlight. 
This broke the world’s durante record, 





OWVILLE WRIGITT WIThhss 1F ft EVERT 





Orville Wrieht, the taventor of-the air 
plane and the man who made the hrst 
successful fight in s motor-driven ma- 
chine, acted as an ofhcml observer. The 
fight tact place fram the same grenanel 
on which he and hte brother haul cline 
their first ¢xporimenting and made flights 
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in total darkness ts very tndesrahle, ~The 


reason for making this endurance fy 
citing the dark of the toon was that we 
wished ta be in New York to start on the 
tratscontinental flioht sittert 
part Of April. in order to tuke advantage 
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iT THAT NAME (SEE ALSO PAGE (0) 


cur exits and climb at an anele that will pot wi above the sammit of Alownt 
As we get higher, the wil gets atranger trom Uw west, 
atl aur ground spec) i comparatively show as We rol the peak on the corth 


we make wa 


number of exposures and try to plostagraph particularly the banner clowd that findts from the 
pemk. Tt is thts cloud which gives Mount Hood its name; sect from the west, the cloud appears 
as a delicate lacelike structure, deme rohaped, hovering excuctly over athtl ijttte clise to the peak, 
like a bool, From the porth it appears 28 a freat white fag Howtinig ite the folty piniace “— 


She te. obit Adin real Ws 


there was no landing space below, that we 
woth imp aunt th ou parachutes. The 
Liberty engine functioned pertectly, 

Qn linding at night we immedmtely 
took steps ta have the engine changed 
and the Lr reset ready tor the rip 
Lo we nih Yorke, 

Kelly, the ‘mechanics, and I worked 
during the ensume few nights as well 
as the days and on Sunday, in order to 
fet the engine quickly mestalled, Ccw- 
plete instillation wns not effected wunttl 
noon of the day of starting. [t was 
necessity to fy to Washington, as we 
could not have reached New York by 
nightfall of that cay 

We saw the chiel forecaster in Wash- 
ington and put in our order for weather, 
He gave ws little encouragement. <A 
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Hudson Bay Migh hol atready gecurred 
atid the second was then invexisternce. It 
dick not seem possible that <rill another 
period oof favorable 
Would ocecnr, 

The engine and plane were Right-tested 
durme our flights to Washington and 
New York. Minor difficulties cropped 
out diring the trip to Washimeton, and 
still more -slivht mechanical troubles oc- 
curred while fying to New York. Alter 
landing at Mitchel Field, Long Island, it 
Wis necessary to spenil approximately 
two days mm working on the engme, cor- 
recting. these “bugs,” and insuring the 
proper functioning of every mechanical 
detail for our contemplated! long flyrht. 

Kelly and [ were busy with the plane 
during this time. After we were assured 
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SNOW HEAUTIFIES MANY OF THE SCARS SEARED 4 


OF LOVELY 


ai te the enormets bulk of 
anow-clod] siles hove tices 
strttttriit 

of the Caseule Rumee ot exceeded tn the 
only, by Moont Hainer amid lig Mout WW 


"ie tote 


aemed to think that the chances were 
preally ara iiiet the developme_nt of a 
Hudson Fay High, 

The morning before we left om the 
flight, this high-pressure area was greater 
antl wo stort or low-presstire area, which 
hac been drifting townrd the northeast, 
appeared to change its course slightly to 
a tore casterly direction, From these 
indications it seemed that there wis a 
chance of the bieh-pressure comelition 
spreading owt and forcing the storm area 
to the south (see map, page 4). 
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VOLCASIC FIRES ON THE SLOPES 


MOLT SILASTA 


Shasti, towering 4380 fect im the air. Its 
Cin the ‘vest alone, corre distance below the 
rel This 1% one of the southeronmodt peaks 


i Stites in heught, by o 
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Hoping for the best development trom 
hese wmuhicainind, we retired to Alitchel 
Field and made firm preparations for the 
fight next day, although even then it was 
it hits -fitis chanve that a Eludsen hay 
Hieh would not develop ond we would 
not start. Tt was possible to make the 
entire chstance across the continent in stil 
dir, Lut a orevalling bend wii would not 
pert wa to reich San Lego 

Mt was cur mention to, return to the 
Wether Bureau in New York that night, 
sec the final map, and, if satistactory, 
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LOCKING TOWa TPO TE OSLY ACTIVE VOLFANO tN THE PFORTY-FEICHT STATES 

THe yew of The senntit of M an Taisen, Celitornia; shrys the mew ¢rater, to the left: 
the ell craton, mthe eeriter, ond f high spur of the mountain, in the woe: tight corner: Tn the 
(istanee i the rife with the winding. tral which: forms. the only approach tao the craters. 


mm itt tht meinioin kicked wp qmte & 
blowing oot lange quantities GF nit and roicn 
or semi tep rita Pimgirrial Sapoe teen at ha 
nie Fe a tcw rocks, at irremular intervals.” 
return to Mitchel Meld atter midnehr. 
Mijor Wenver, the commanding. officer 
gt the fell, sent a-solcdter to New York 
Ci L rive lisne ‘i a. CUT han cron CE thoes dela ih 
adn 1 huts pc mitted os to Pcl Sonne ther fy. 
which we greatly neederl, as we had very 
little rest during the few preceding: days. 
We were dog- tiredt, 
AE WI n'olioc ke Wwe telephoned, Coneci- 
ficiris ti Bgiseroe seh as we 
wished, Swen there Sull wes «loli, 
At 4 o'clocl i the next moming we Hew 


serie! ies 


‘esc. 
ath a telling the 


un the north side, 
the thorth with: stream: 
quaint, blowing oul steam andl jus, 


CPCIne- in & new crater 
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the 7-2 from Mitchel Freld ta Roosevelt 
Field. as the fornier was much tea sovill 
lor a take-off with the heavy load. 


rt 


“WE TARE A CHANCE 


At 70:30 in the morning we again tele: 
phoned the WWweaother Hureny in New 
York. The conditions appeared very 
pood from the standpoint of wind direc- 
tion, We then made our final deco 
bo Tedever, bout £1 o'clock a telegram 
Was TeCey ed trom the Weather Bureau 
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AFTER THE GOLE-DICCEHS HAVE GONE THEIR WAY 


“On passing Marysville, Cahforta. a circle was made to photegraph on the Yoha iver, 
the extraordinary appearance of ground that hus been dug from fo io 7O tect deep to bettrock 


and ‘then tucked in epmmetrical rows by a gold dredge."—AStervuw and Mucready. 


The 


abandoned dredge ts to he seen above the town pear the upper belt corner, 





at Washington, worded something like 
this: 

New York to Davion, Ohio, northeast 
and cast wits, clear sky: Daytan, (hid, to 
Kainsae= Missoierd line, dow clouds ated ram, 
edst witnlse; Kumaus-Micsouri line to San 
Diego, clear sky, variable winds. 


We hesitated. We cid not bke the idea 


of the low ¢lowds and rain at might over 
the notthern Chark Mountuins. hese 


were the elements that we wished to 
avoid. Citherwise the forecast was ex- 





ceptionally good, This was our lust ap- 
pertunity and we decried to take a 
chance. It was the penod of the full 
moun and we would have moonlight dur- 
inv the early morning hours 

After the flight some one asked: Kelly 
if we encounters! favorable  wunels, 
Kelly answered: “We did tot encounter 
favorable winds: we picked them,” which 
was in reality the case. 


We had tunch at Mitchel Field, at the 
quarters of Major and Mrs. Weaver, and 
after lunch left for Roosevelt Field, 
where the pkine was m position tor the 
tuke-off, Kelly, as was our custom, wis 
to take the plane off. I was to land at 
Sam Diego. 


= tt 
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TAKE-OFF 


TEE 


The first attempt at a take-off was a 
failure. After rolling at top speed for 
aimist arule, aver the ground, the huge, 
heavy teimeport dispinved no sign of Tis- 
Ing inte the gor, and hac we continued we 
would have crashed into the wires and 
trees ahead, The airplane was foaded 
with ten thousand eight hundred titty 
ponds of total lone, 

The T-2 wits taxied to ancther position 
on the field and a second attempt was 


56 


made. Roosevelt Field is a plotenu about 
one mile square, Hazelburst Field is the 
game size, adjacent, and nbout 20 feet 
below. There is a row of aérial mail 
hangnrs on the far side of Hazelhtret 
Field. The nose of our airplane was 
pointed toward those hangars, over two 
miles distant, and, again waving goodbye 
to the «mall group ai anxious spectators, 
we started, lumbering heavily across the 
ground, gathering speed and momentum 
as.We Went, 
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Diego, however, 1 said to the wild [rish- 
man, “Kelly, did you get much of a kick 
when we were setthng down into those 
small open fields on Lony Istand?" “Nat 
n great deal,” he replied, “l was nosing 
her. down a bit to get some more speed 
to zl is over thase telephone poles.” 
certainly felt like settling down te 


me, but at any rate Kelly did a magniti- 


cent piece of work in taking the huge, 


heavy plane off the way that he did. He 
g handled a delicate situation in a masterly 


The big monoplane bounced . and * manner: 


botmneced but did not rise, It was still on 


the ground when we came to the 20-foot 
drop-off from -Rowsevelt to Hazelhirst 
‘id, 1 was sitting behind, watching the 





Fi | : 
ground go by and the hangars petting 
Nearer. 

When we came to the drop-off I won- 
dered whether we would goa over the 
ledge and settle down to the promnd. 
Over we went and settled down, bot not 
qatite to the earth. The 7-2 was flume 
but without any appatent climb, and the 
big hingars were straight ahead, 

I dem't know yet whether we went over 
the hangars. We expected to hit them, 
but T guess we did not. People at the 
take-olf say that we flopped over them, 
and then went down out of sight on the 
other side, They started to run after 
ws to pick op the pieves, 


A STRANGERS FAITIC AXTOA $5,000 WAGER 


Colonel Franklin. R Kenny, a stranger 
to us, hoppened to be there witha friend. 
The friend said, “What fools those boys 
ate! They'll never make it.” “1'll bet-you 
$5,000 even moncy they will,” ‘said 
Colenel Renty. 

The heavily loaded plane could hardly 
muni itself in level flight. Far 20 
minutes over Long Island our climb was 
hord)ly appreciable. Tn fact, for the first 
few miles we barely cleared the poles and 
wires. 

It appeared to me, tiding behind, thar 
we would tit the open fields, world 
settle down into them, due to the heat 
miliation and wartier air coming from 
the ground, and would barely clear the 
surrounding obstructions, 

Conversation within the plane ws, of 
course, impossible, hecatise of the inoise 
of the engine. We could pot talk things 
over until after we landed. At San 


stiblivisions, 


We were 300 or 400 feet. over Coney 


Island. Onr altitude when crossing New 


Jersey was about the same, More alti- 


tude was gained during our flight across 


Pennsylvania. 

Pentsvivania isca very dificult State 
to fy over, as there are no straight lines 
from which to judge thrections on the 
ground and the atmosphere is invatably 
misty and smoky, The rivers, automobile 
rods, and rattroads wind in all directions 
nid the cities are covered with smoke 
and hidden in the hills; The boundaries 
of farms and fields run dingonally in 
Various directions and are nirely straight. 

In the Far West, even in the sections 
where one may fly for roo miles without 
sign Of life, there may be places where 


some poor homesteader hmsomany years 


before atternpted to make a Hving from 
the soil and has laid out a part of his 
homestead, His lines run north and sath 
and east antl west, following the legal 
He could not make a en 
of it, perhaps, and was starved out, but 
before doing so he left a good straight 
hoe on the ground that an aviator may 
use in checking ns compass; No matter 
what the compass reading of the plane 
may be, the pilot cam always fly along one 
of these lines and get his general direction, 
In Pennsylvania there is no regularity to 
the fields, roads, or markings on the 
groan, / 


MAKING A MELICATE ADJUSTMENT 
IN THE AM 

The little things are sometimes the mast 
important and can cause the pretest 
amount of trouble, About a half boar 
after Jeavmg Long Tsland, Kelly shook 

the wheel for me to take the controls, 
_ Itis-diffienlt to fy from behind, ‘There 
is no visibility straight ahead or to the 
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right, and the pilot sits in an unnatural 
position. I thought the change would be 
for a minute or two, just long enough for 
Kelly to change his position or adjust his 
mups, but instead T few from behind for 
more than a half hour, 

1 was getting a bit provoked, to be lett 

with the Tesponsibility of keeping our 
course in this uneven country tnder the 
adverse personal flymp conditions, and 
thought that my partner should net have 
shifted this very dificult position on mie, 
but di this period Kelly was doing a 
very creditable thing, the importance of 
which cannot be overestimated. 

The ignition voltage regulator had, been 
registering “discharge,” which meant that 
we were flying entirely on our batteries, 
and we would use up these hatteri¢s ina 
very few hetrs, muking a landing neces- 
sary and casing failure of the trip. 
Kelly took off this voltage regulator im 
flight, a very delicite operation, even on 
the greund, and adjusted the breaker 
paints within the mechanism, sq that it 
registered “charge” insteal of “dis 
charge,” and replaced the part again. 


OVER THE TOME FIELD AT DUSK 


We arrived at Dayton about dusk and 
changed controls at this point. The T-2 
was ahead of schedule, 

Davton was our home. station, but tew 
scople saw ux po by: The porsonnel at 
McCook Piel) (see page 21) expected ts 
to crrele the hangars or do. scumething of 
thar sort, but we had considerable ying 
to do and were anxious tou be on our way 
out West, 

It was somewhat misty around Dayton, 
A short distance west the clouds began 
to gather. Fivyme alwad into this murky 


night was about the same as plunging 


into ice-cold weiter with a long. swim 
nhencl. 

Chit intention was to fly close enough 
to the seuth of Indianapolis to distinguish 
the lights of the city in the distance, and 
then rely on our compass and wits to 
bring us through the long might. 

Cin our first-attempt, from west to east, 


we were traveling against light or time; 


on this flight we were moving with the 
darkness which muaide the nights much 
longer. 

People ask us how we kept our course 
at night, Ido net Know exactly, It isa 
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combination of hick, good detective work, 
and judgment. The compass is the main. 


telince in maintaining a general direc- 


tion, but there are other agencies used to 
check the line of flight and correct the 
compass reidings, which may be greatly 


changed as flight progresses, because of 


wind drift, compass oscillation or swing, 
and other carmses, 

‘The pilot may see bonfires. on. the 
ground and observe the direction of the 
smoke; he may see the smoke blowing 
from the chimneys of a factory, and cor- 
rect his course to provide for this winil 
drift, He occasionally sees the flicker of 
automobile lights on the roads, and in the 
early evening cain usually pick wut @ 
mitional highway from the less im 
routes of travel, by consideration ‘of the 
number of headlights, 

These checks, used in corinection with 
the compass, which is the main busts for 
night travel, usually give the line of fight, 
The topography af the proud itself is 
totally’ aback. 

There was but one road between In- 
dianapolis and Terre Havte on which we 
could see the lights of occastonal auto- 
nichiles, This road appeared to parallel 
our compass course. Although not én- 
tirely certain of its destination, we used 
it as a general guide, 

The definite checks for the course are 
the lights of lm cities, although these 
are not seen in bad weather until the pilot 
ic within.a few hundred feet of them. 

We were flying Jow, at about Boo feet 
elevation, No objects wete clstinguish- 
able except lights, as heavy clouds cut off 
the moonlight. We pressed over Terre 
Haute, It was on our course and was 
recowmizable in the turkrness by a river 
going throtigh the center of the city, with 
hghts on cither bank, 

A FRIENDLY SEAKCIILIGHT 18 SiG1TTED 

The next distinet checking point on our 
course wotld he St. Les; We liad lost 
the lights of the national highway and 
had nothing with whith to check our cotm- 
poss, We were flying in a sort of light 
mist, under heavy clouds. 

Shortly after leaving Terte Hante I 
poticed a dim flicker of light on the pro- 
peller in front. | thought that it was 
Kelly squirting his flashhght out of the 
side of the ship to set if the siphon pump 
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OF THE HOPI AND 


“The tops od theve elijti are ecvenci weth al peculiar liz iit ir eetation the jy trom 2: 
ele rato, 1k slyory gray resembling a tcl lice prow, 
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chigte | fe ra urbe for countless eentines Indios hive lived peice f ip ¥ tf thts /SeTmuarid lori { Loe a 
Inia extent civiliantion ima lel} then: wneileeted,"—Stemras and Aton: rece | 


were leaking. ‘This faint flicker seemed 
to coe re “ularly and crow stronger, In 
a tew minutes it Changed toa large, white, 
ghostly ball, ap pearing and disappearing 
at reyulur intervals in the mist or cloud 
uhead of the plane, in front of the pro- 
peller, It was a surprise and shocks, as it 
apparently came from nowhere, 

A: little hater: when we were 7O or So 
miles from Belleville, a my sheviiies shnft 
or beam of whiteness, ay) parently coming 
Irom some far-distant point, broke 
through the black clouds and mist ahead 
totic] Swine from one side to the other 


the 27, Tt 
swings quick), 


sizlit Io the 


across the sky in front of 
wold come from the Jef, 

by, anil then go out of 
right, 

l could not see the light from which 
tus streak catne, but after a few minutes 
of figuring I began to wonder if it could 
come from the mant searchlight on top of 
the dirigible hangar at Seott Fie id, Helle 
ville, a3 [ remembered that something had 
been said about Wiring to have this 
searchlight play in our direction during 
the might, It did pot seem possible that 
this searchlight could make an HMpPTession 


THE NON-STOP FLIGHT ACKOSS AMERICA ac 





; = i j 
Q | ‘ : 
= = P = i, a = se alk z a r | ye * 
, i = + r r ha : 1 
- P= = Ye = f - = a 
= P : : = ; + 8 
al - = ae co 4 
= sad i . =e <4 


{Hicial Piretsereaph, CO. & Anop Air Serr ice 


THE SOUTH BANK OF THE CORCORAN RIVER TEST ANDVE- AND AT THO ENTRANCE Tu 
BOULDER CANWON (SEE ALSO ILLUSTRATION ON PAGE (5) 


“Ht will require mere money than was spent in the conettection ef the Panama Canal to 
hetoeis the Colomulo tie mylyn and power, — ; i rave long OUT thie desert tern we 
could! bet wonder what we wold dell we were fercel to lond either in the canyon itseil ar an 
one of the rime of the High pliteau roe’ —Staves one Afar 





through the poor visibility for such a Ting The Missouri River runs into the Mts- 
distinee. easipol at St. Louti. Its course above 


Shortly after, we could see the light St. Louis lies to the west and shghtly 
from which ‘this lime shaft or eam came. sith, 


We headed in that direction, although Goly the suburis of St. Loum were 
originally our intention wis to goto the dimly noted in passmg. s\n impression 


north of St. Lewis, as Scott Fiell wis a of the city was ottamed by a faint :glow 
bit off of the cotirse, The leht looked om the sky ow our ripht. 

Je for a couple of lonesome It was cnr intention to skirt south of 
pildts, and we could not resist healing m St. Eowis, and then check oan the tists 
that direction, We passed iver Belleville, which follow the course of the Mirssqum 
where we knew oor friends below were River until we could see the hehts of Jet- 
hoping for the success of the attempt. Tt  ferson Citw, Missenari, 

was an onsis inthe desert. They threw The atmosphere was: fogey an moiork 
the beht on the 7-2 28 we shot oot imthe around St. Lewes. Viter leaving. the 
blackness south of St, Lows, teowarl the vienmty of the city, only occasional lights 
foothills: of the northern Ovark Mowe appeared, the must and clouds settled 
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AWE-INSPIRING WHEN VIEWED Fro 





THE SUEFACE, THE 


CMiial Photegrank, t7. 5 Army Adar Sere see 


GRAND CANYVtifh} BEVEALS 


MEW GRANDEURS THROUGH TITE AIRMAN'S CA MERA 


Por-o description and imap of the pred Borge Of the Colorada, o glimpse of whiel: fa her 


an ie TT f F.| T . a imu UT ar a Ppp tt at 
Riven Wot of F&F, LattHt pie LEP Ve erie li 


Freeman, mm tha 


fall—not heavy, but just enough ta cause 
comiterable cdiscominrt and necessitate 
the continil WOE af our poprles. 
When we were ever the northern part of 
the (izarke the bent: 1 
We would see three lichts. then tio 
ights, and hnally bot one hight; then this 
inst light would cisappenr. 


IINCERTAINTY OF FLYING IN DARENESS 


Few people realize that fiying 15 prac- 
tically impossible tmless there is some ex- 
terior fred pomit that lye pilot ity Tese 
ta obtam a sense of balance or positron, 
If there is no horizon, na lighe nor Any 
hxed object,a pilot cannot tell the position 


becante very few, 


(erate) Canyin of the Colorado,” by Lewis F 
NATIOWAL GEnigaraic Maaazine for May 


ee 


that the plane ‘a it except from the in- 
struments to the cockpit, When the lights 
Hl disappeared, there was nothing to do 
hut watch and fiy by the instrurnents 
alone, Jt did no good to look outside: 
there. was nothing to see burt paryae 
blackness, 

A pilot con Ay by the instruments: for 
a certam length of time, probably 15 min- 
ites, but he would be very aot to become 
confused and lose his sense of balance 
entirely if there were no fixed pomit that 
he could see within 20 minutes. 

The pilot watches the air speed fnstri- 
ment, he watches his compass, he watches 
his bank and turn fndicator, and he must 


Prik 


A LOFTIER VIEW OF THE GRANDE CASYOS 
be watching them afl-at the same time. 
When the air spent becomes yery great, 
he knows that the nose of the airplane 
must be pointed downward ta cause. ac- 
ecleration, and when it becomes very slow 
he knows it must be pomted woward and 
imivy stall, When he the cercnypxiss 
bein to swing, he knows the plane 14 
turning. but there & nothing hxed on 
the outerde to tell how tiny turns he ts 
making, whether be is inaking a ijuarter 
of a turn or whether he is making. four 


5 
Turns. 
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DARK ‘To 
rm LYVvet 


IMPOSSINLE Is TELL IF PLARE 


There ia no oluect to pass bya certnin 
ntimber of thes or to inclicate where or 
when bo stop, 

it takes constierable time for a swing- 
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Ofictal Photreranh; U : Acmay Ale Sewie 
MMAR I SEE ALSO PAGE fu) 
ing conipass to become still ard ae iust it- 
While the compass needle ts swimng- 
ing, the pline muy he contmiuaily turning 
withont the knowledge of the palot, 
Neither can the pilot tell, except by his 
msttiments, whether one wing 4 ported 
toward the groune aru! one taward the 
sky, or whether they are inon horizontal 
positions and these different positions and 
comirtions mit 1! antl 


eel f, 





he (coordinated 
watched suimltanemey. 

The absence of an outside fixed pont 
or hehts would Inet fer two ar three mit 
utes, antl then another light would ap 
aly Th it WInOWw of SHUTTLE railated farm 
heise in the foothills. 

This pertad wissa very trying one dur- 


me the transcontinental flight—in fact, 
the rieest t ying of all tor me. 
The drezle wos contmtacts 


and] we 
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At first etcht one would think that thi a rat ot Te rtvesy jf: fo We cameed hy 
the wired. [nm reality the waves shown or Mpples of mv] mordeae the beaviy silt-laden wat rs 
om thw river i We fal lly VEOP Connpirnlive ss hall I tretehw Lhe eh ey : re Fricn rz - - 
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ke ere if ee es et gee oe | i 
were within 400 or 500 fect of the ground, 


th darkness and mist. 
oo Pe Te BECO oN, , 
Mary people inaginté that automobile 


dnving and airplane flying are very sim- 
Har, Driving an automobile is entirely 
mechanent ; iiving a plane is done almost 
entirely threngh the senses 
balince beme predomitiant: and. tl 


| = | 
une! tl 


wuts 


rourh adjisting the z 


with reference to tice] 


point 


BINe  cottis fi le 

l, personally, believe that if there is no 
fixed otrksat lie rain CIE horimon, no one Can 
tell his position, whether lifiside down, 
straiglit Up, OF CTOSS Wit, xcept wher the 
lorce of gravity pulls him away from o1 
toward the plane. ; 

We indistinctly saw the lights of Tef 





"Hut wretem: of tic 
me birt ite i 


peat ve 


ar " a: a = by ee | 
un Pees tact Lo 


erscm City, possed shghtly to the south, 
and headed straight from that point by 
compass for Tucumearl, New Mexico, 
States drestant, 

ater [ read and 
m the news reels of the “movies that we 
were checked in at Kansas City. A. por 
iceman at stited to the 
newspapers that wh ing his 
leat at midnight he heard a powerful 
roar overhead and graphically described 
how he saw is fly by in the darkness, 
with fire spurting from our exhaust 
stacks, ; 


We did not get near Kansas City: tn 


fact, were at least 75 or Bo miles distant 


m the press reports 


Ratsas City 


r a | 
tile he was walk 


WICH WwW 


ontiry ahead broken vp willl. catyiens, 
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exoccicd would lead) oF 


Pi be LLVES, mre hizh, harp i li Tr 


at oT nearest peartit, Titte 
creat pride in having remained directly 
the binckness 
of the night, and do not hile bernie som 
irom. | straurht up to Kansas 
City anid straight down -agaim to contmuc 
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A little atter nmdmeht we 
came out from under the dark, dismal 
cloucs into the bright moonhght. It was 
avery welcome sight to see the big, cheer- 
ful moon shiniwe overhead, We could 
tron limes on the pround 


ie, & 
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Cielal Photograph, L. & Amy Air Service 


LOORING DOWS OX DEATH VALLEY FROM A. HEIGHT OF 12.000 FEET 
“Even at the hich elevation at whi 1 WE Were Hytue: at iniervale we een feel | VITes o 
heat from the vailey, For total desolation there is nothing that ipprowches this busin ane 


serrate, Cin each sie are black, st-laled mountains that tank probably among the 


moat dismal, and in summer time the hottest, places on cirth.”—Siverns und Mucr 


amd could judge our direction and drift ‘strained to see a brightening of the sky 
Erni thiern, in cast, and hope distorts the toe 
Relly now took the controls and flew Appearance i the herr 
the plane to Santa Rosa, New Mexico. I The felds of Kansas thereed into the 
cannot tell his expenences while he was grotesque huttes, little fat-topped pla- 
ving. [ know that he took the oat tenes, and e toporrmphy of New 
when tr exact location was someu ie Mexico, with its pastel shades intensified 
a conjecture, although suppesedly on the in the ceric light z early dawn. 
course, tind brought ut mut ty the morning There is a period just before siumrise 
exactly where we wished to be, When the exrth 1 i shadaw, while the 
[ remember the wunmense fields and sky is light | was louking below, trv- 
ains of Kansas passing an lernesth im ime to distinguish details of the natural 
the ghestly moonlight, with occasmally features on the greand, indistinct in the 
the twinkle of elves of towns ane ett nakish pullor which seemed to cover it 
ments in the distance, like litth proups is asort of pall Without especial inter- 
stirs, the meteors and shooting stirs uc- est, | noted aqttare little cules of earth 
castonally speeding across the great dome which seemed to be arranged regularty 
he heavens, end then the ghostly pal- by astare and T wondered what process 
har jist pees ding the dawn of erosion could have caused this peculiar 
The break of day looked good ta us. arrangement, when, with somewhat of a 
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me imagine: cae dawrt is coming long shock, T recopnived these little squares 


( 
befure it teally appears, The eyes are of earth as the adobe huts ol Indians, 


"hating agit, 
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Ih DEATH VALLEY, CALIFORNIA, OFMUSITE 
he stidio photographers talk 
cn thet rig 
ir itig tit 
picture the camera was eld obiigpticty, 
be generul effect is that of holding the camera “squire” 


CANYON, 
Acrial camera men speak of “verticals othl “oliinques a 
of “full beret” and “inet portroite.” “The “werti¢ols” are views takin in the posi 

especially waluahle for tems mig pking, while the “obiitpines: 
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It. was Tucumeart, New Mexico, our 
first known point after the night, We 
reached it at the break of day and recog- 
nized it, both by the huts and the grave- 
ard, for we had been over ‘Tucumeari 

fhore (see pape 37°). . 


“JOY COMETH IN THE MORNING" 


The sunrise give tts o glorious feeling, 
When we saw the little i ndian town be- 
low we knew that our Mght had been 
well planned. We had delaved the start 
two hours at New York to avoid bein 
farther west than the town of Tucumeari 
at dawn, tind it was remarkable that we 
were pl this pomt at-this time. 

The next little settlement was Santa 
Resa. We change pilots here For a 
considerable time the fying was. com- 
paratively easy. A railrand could oc- 
castonally be seen in the distanee and 
supplied a means of checkme the course. 
We last saw this railroad shortly before 
we reached the Ria Grande. 

We few west, hizh abowe the Rio 
Grande, meandering below 1s hke a dirty, 
muddy thread in this barren’ volcanic 
land of jagred dry rock and sand, and 
headed toward a winding and irregular 
pass leading to the stummit-of the rapidly 
ascencing Dine 

It was our intention to fly due west, to 
a point niaut 20 miles south of the little 
Mormon and Indian hamlet of St. Johns, 
Anzona, and from thie point change our 
compass to fly southwest (see thin arrows 
on nmap, page ). 

Although we were following the lowest 
topography of the ground, as shown by 
our contour maps, this southwest conrse 
would increase our clevation somewhat, 
uiitil finally we would reach a precipice 
which was the rim of o laree valley or 
basin leading te Phoenix, Arizona, 
miles distant, 

When we arrived at this point, south 
of St. Johns, we were in the lowest jxirt 
of a very lntge, high plateau or valley, 
were as high as the plane would go, and 
the ground in the direction af our in- 
tended course ta the southwest wes much 
higher. 

While we were approaching to the 
aonth of St. Johns the ground hail been 
coming up beneath us faster than the 
plane could climb, until we were very close 
to the surface andl the 7-2 wos ot its ut- 


most elevation, As each eallon of gaso- 
line was consumed we would get a few 
more feet clevatwri, but it was a question 
of which would win out, the ground com- 
ing up beneath os or the slight increase 
of altitude, due to the lessening weight 
as the gasoline was used up, 

Our maps bad shown the country in 
this-viernty to be about 8,000 feet in ele- 
vation. Our altimeter registered 10,000 
feet, or 2,000 feet more, Ten thousand 
feet was tight, as this was an insurvevedl 
repion, and the altitude was higher than 
that indicated on the my, 

“HAVA BEDS PRO-TE TO ft AN PMateNsit 

Leciking «at to the southwest, [ could 
see the route that we should take, accord- 
ing to our maps, ‘There was a gradual 


apward slope, the higher and distant part 


of which appeared to be covered with 
eme blackish material which | thought 
was lava. | 

lt was useless to attempt this route, as 
the plane would not climb high enough to 


‘eet dver. The only thing that we could 


a was to keep flying straight ahead in a 
westerly direction, following the lower 
position ‘of this high plateau or valley. 
This course almost paralleled the black 
lava masses dimly soch at a great distance 
to our left, where we imagined the high 
ae ur precipice of the big valley or basin 
to be, 

We purposely left our course to follow 
the low places, but eased over to our left 
when opportunity offered. 

The high plateau was a very pic- 
furesque country, To the right were the 
bhick volcanic lava beds, with the old ex- 
tinct black-craters occastonally seen, The 
coloring was beautiful. The ground was 
red and pink, There were small, flat- 
tepped pinteaus, with strata of yellow, 


gray, aod pink soil ronning parallel with 


the flat top. 

Aiter fying for aconmderable distance 
over this plitean, we deflected our course 
to the left, hoping to get over the higher 
areas. As we approached close to the 
black mass which we had imagined was 
a lava bed, we were greathy surprised to 
irl that it was an immense forest of 
stutely trees. | had never imagined that 
there wae such a large forest in the 
United States, 
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A GRAVEYARD SURVIVES OX 


signal Hill, Long Beach, Califotima, has been asurped by oil well 


THis FOREST GF 


OL DERRIC AS 


. bit the eimetery sec in the 


lower Fight citer af the picture wae nat perinitied to be adieturbed 


It was impossible for the /-2 to ne- 
goniate the highest point or rim of this 
tree-covered ‘slope, although the plane 
was flown to within. approximate] 
aor two miles of its lagher outer ede. 
For 75. 0r 80 miles we flew just above 
the tops of the trees paralleling the rim 
to the Jefi, hoping For a low place that 
would permit us to {ly through to the 
basin or volley on the other side, which 
would lead us to Phirnix, 
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We were within roo feet of the top 
af the trees, sometimes even less that 


his i 
aki 
Cris. 


We knew that we were not fying 


— 


the course that we wished, but it wa, un- 
avoidable. Far an hour the 7-2 
skimmed aive the treetops, then denise 
prowth occasionally broken by canyons 
and rivulets, with the white glint of a 
Waterfall seen from time to time. 

Pinally the longed-tor opening m the 
lither ground to the left appeared 
Imaging that our troubles with ¢leva- 
lion) were now at an end, we eagerly 
few through; butainstead of the friendly 
valley, with green cultivated helds and 
farms, that we had expected, we Iound 
the country abead broken up with can- 
yons, fuvines, and high, sharp volcanic 
MOUNTAIN raAnees, 

I was nonplussed, 


i 
stiri st 


It was like hunting 


za | 
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AT LONG WEACI, CALTIFORAL 


Late covered lakes of ml (see abe illustration, 


Tage zr). 


for a tieedle ina havetack to tell which 
of these canyons would lead oe to 
Phicmsx, and some of mountiin 
Tages were too. ugh for ws to cross, 

[ was afraid that, should we follow 
ane of these cinvons with the enclosing 
mountains higher than our path of Hight, 
we would be pocketed between the ranges 
and would be unable to turn tm the soll 
radius anc get back and out. 

We decided to fly due west for the 
Pacific epast, tending our course a troile 
to the south, It was not easy to tell what 
wis west, os the compass variation at 
this pont was great. The T-2 crossed 
the less high ranges and partially fol- 
lowed the mvyin¢s in a westerly direction 


af a 
aR by 


until finally we ¢rossed over a range and 
the desert lay before us—harren wastes: 
of sand and volenmic rock, 


CHUSSING THE IMIrtRiaAL VALLEY AKD 
THE LAST MOUNTAIN RANGE 
Although our approximate location 


was known, gur exact position was not 
certain, Kelly took the controls shorly 
after this and again picked up our pos- 
Hien, when we sighted the ‘Santa Fe Rai- 
road near Wickenbure, Arizona, north- 
west of Phoenix. Wickenburg did not 
look like much from the:air—a couple ot 
hax cate, a desert store or two, and some 
dilapidated shacks—hbut it served its pur- 
pose and ict us know where we were. 
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Ciel Photograph, . 


Army An Serves 


CALITOR LA 


When be gots aloft the airman becomes a sort ot Gallitver looking down upon the puny 


labors ed Lallipertrans 
reacmbles a yast amphitheater. 


The hot, barren wastes: of the desert 
passed beneath, and seon the muddy Colo 
rada River could We discerned! far below 
(sen poces 69-06 ond 68), The Colorado 
Wis criss, the PAnoraa Changer aryl 
ereen fields replaced] arwl satus, 

Imperial Valley, with its green ftelds 
and small, hot-looking citres; was a beutt- 
tifvl <ieht to 115. 

Orne hardly realizes what a vast efypire 
the Imperial Valley is until seen from the 
ait. We quickly skimmed aver it, crossed 
the dazvling whiteness of the matnonoth 
wish, ami then panrite “] the nose of the 
ship upward to climb the last high, rugged 
ninminits between us and the Paeific 
coat. 


THE FOAL IN SIGHT 


We changed pilots jist after crossing 
the titel nicnintwins. The 7-2 was 8,000 
feet high ond San Diepo lay beneath us 
in the distance (see page 81), 


Niede the train of trucks winding cut of the 


whieh 


hHninense liole 


When I think back now, T wonder why 
we did not get more of a “hick” from 
our fost steht of San Diego. [t dud give 
me a very pleasant feeling, to think that 
the terrific strain and hard work would 
coon be over, lint | ws fot particulariy 
excited about it. In feet, | heheve if 
a careful analysis of my feelings were 
mode, [ wr just a lirthe bet rritated 
that no one was [eLyINE any more atten- 
tid fo ns, 

We felt like we were absolutely alone, 
ard that the world was gome on beneath 


us with no thought of ns. Rain ane 
storm) at. night, oiotintoimns, forests, ane 
barren desert wastes had been crosse 





without sign of life, leaving the impres- 
sivn that the continent was practically 
uninhabited, and that we were isolated 


and forgotten 


The strongest impression of the United 
States obtained from the punoranm of 
this transcontinental non-stop flight wis 
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Les ANGELE® SEW STAMIUM SEEN FROM 


i lee 
pare ety, - 





oa Ee 


TUE AIK 


This immense ren cit | struciure, conipleted ad Wear pg im time for the AY onroe Centennial, 


could scat the entire population af th 
spare. 


the trmensity of the lonely, isolated ter- 
ritory which passed beneath us. Travel- 
ers and tourists Pillow auto riads and 
railroads, and the popolathon stays close 
to them, but the area seen’ from the air 
is practically without human life. O«c- 
casicnsalls an Iticdiat wilhyre or inte 
town was seen, but mostly stilmess and 
eclitucle, 

As we wished ta reach Rockwell Ficid 
and land m less thon 27 hours, we con 
templated no flourishes over the caty of 
san Diegn, 

Diving down from 8.000 feet with 
power on, we reached San Diego, cocked 
the 7-2 up on the wing to sw ing down the 





“ial mimic Of Neva ancl have a 
The stage in the center can be removed. when desired 


few thousand places ti 


(aiiti street, and passed about 100 feet 
obove the tops of the laildimes 

[ noticed something black on top of 
these hinlidings and was greatly surprised 
to Goserve that owas people. This was 
our first impression thar there wos still 
life on the carth We learmed afterward 
that one of the prominent citizens of San 
Lheeo became an excited when he saw us 
come swoopme down that he took his coat 
olf, waved it over his heal, and threw rt 
cut rn the muddle of the street from the 
Lip of one of the city’s skyscrapers: aLTI- 
other broke a brand-new straw hat by 
beatmg it on the railing, 

We ownsted no time. 
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MOUNT WTILEBOS, 
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GAZING DOWN UPON 


With the aid of the world’s most powet?nl telescope, the oste 


CALIPOR A LA, 


THE STARS 


ACROSS AMERICA 12 





(tical Photegraph, U.S Army Aur Service 


WHERE MANKINOG REVSIVES 


ithe. Fl this Cheat wa tort y 


can take pictures of the moon which are the ejutalent iin det and -appeameece of those an 


setae wold: ohtesin were be to Ay withth 40 the «tf aut 
1 ior Aero 


these Eh TD bey 


oO] the moc wich a4 


to alr photogrophecof the livd beds of southern Idalig, which fave been momed 


, Wey), 


Ol the Moun” (sce Tue Geiwaruic for Mat 
Service transport made one turn of North 
star! to head intu the wind, and landed 
exactly 26 hours and 50 mmutes elapsed 
time trom Long Island, Kew York. 

fHE FLIGHT 


THE END Of 


Rvery one was excited but Kelly and 
tinsel! We had been working im orrase 


LP Ar WIC 


ana curt. 


ikl eh lite Pnitlierd, phiotorraplii 
t, fot), hear a stracmng resemblauce 
“Le (raters 


without rest, for such a long 
hime previows to the Ault that we had not 
had apnoertinity to tink about im from 
the standpoint of an accomplished! act, 

lt seemed te ns that we had fast fin- 
ished a hard test flight, and we were 
mighty gind that. it was over, We had 
been so Lusy with endurance fights, lack 
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AX ELAMIRATE SETTIXG FOR A MOTION McCTcHl SERN FROM TIF Al 
A hit af make-hellewe Mesopotamia lruilt tn. southern Californias the oncient civ of Ari ui 
itis avenues teerewled to tarnish the hank ud tor The Thiet of Bagead.” 
of sleep, and work in comnection wath the wee bet of Ss.000 on veur fight, 
project that neither had hal time Which he tenders to you, with his re- 
to think of anvthing else: 50 we ald mot apects, and begs that you ancept it. 


realize after we landed that we bod done 
anything much ot of the ordinary 
\ handtul ot telegrams was piven 1s, 
and then -another and another, Alan; 
were from promiment people. President 
Phare a a Leneral Pershing, members of 
the Cabinet, and others conrratiula- 
aie Wie could not tread them all tn the 
excitement, manded Lo te sepa 
rately, which | at first read osm joke, Lut 
when told that it was authenth real 
It said: 
Coon 
fCuTIve 


SEtil 





{ Te ch 


Franklin BR. bern, fertier |x- 
cioer of the Ai Service, haw 


and | 


PATHICE, 

This 

i. | Tp 4] he | ? mm 
anil cite nt Cilir personal wi re wc iti 
connection with the 
fitihenmtron which we 


i 


present was certainly a podsen¢d 


fight, as the re- 
réecervell {rom the 
of the 
money wh ich we were compelled 
Sri ith or ta nike the flight dit - 
si arta had not Colonel Renny wou 
his bet (see text, page 50), | berth ery 
would have gor msiderably i 

debt in connection Tih, tie ente iia: 
Loner is tts own reward. There 15 
plenty oat fir y if} connection with Hirhts 


ph penis was but a small part 
CTW 
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of this nature, and coniderable satistac- 
tion In doing one's duty as a solder and 
necomplishing a feat consilered by many 
to be impossible, bot after tlie lacie 
weirs off, one withers whether. the 
health and vitality win ch have been sn 
severely toad are not of more value than 


ane! broth im aur ti 
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amy With 
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whe was in the rear had plenty to «do 


most of the tine wid had always to be on 
the alert to taice the controls in an edier- 
rency,. During every shtit, the prot im 
front would shake tl and the 
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days later, It waa mv own wedding. I which we were receiving looked fom ta 


was married that werk, This was cer- them from this standpoint. | was taken 
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to various studing to pet into the pictures 
and meet the celebrities, 

Both Kelly and | expected to pet some 
leave in California, I for a honeymoon 
and Kelly to rest up, but we received 
orders to fly the 7-2 back across the con- 
tinent, stopping for demonstration of the 


lane en route, and arrive m Washington: 


before Jone 1. We started back withuut 
deliv arriving in Washington in tine for 
the Shriners’ Convention, where the F=2 
was pliced on exhibition, 


THE PLANE 15 PLACED IN THE SMITH 
SORTAN INSTITUTION 

This finished the important flights of 
the 7-2, [tis now repesing in the Smuth- 
sonian Institution at Washington, where 
it belongs, Ir did its work in excellent 
shape and deserves a good rest. 

We think of the 7-2 as a living object, 
which came thooigh the tight places with 
honor, rather than a8 an inanimate thmpe 
of metal and wood, | 

During the course of our fights with 
the T-9 Lieutenant Kelly and I flew a 
total of five and one-half complete maghts, 
the great majority of which time was in 
total darkness, either withort moonlight 
or during periods of cloud and storm. 
On our first transcontinental tHeht we 
passed threigh parts of six States at 
night and spent 12’ liours m darkness. 
During the second trip, the one from east 
to west, we passed through parts of seven 
States at night and were im darkness for 
ral hours. 

On beth of these transcontinental non- 
stop flights we encountered storms and 
mun at tight, This was the condition that 
we most dreaded, No one had flown at 
mht across country under “storm, conddi- 
tions, and we did not know whether a 
pilot could handle the unknown difieul- 
lies which might arise. | 

The general public marvels at our speed 
in crossing the continent without laneing, 
and at the fact of being able to fly in 


Sa 


darkness, in lad weather, and for-such a 
long period of time without rest: but the 
experienced pilcts of the Army Air Serv- 
ice give us most credit for flying through 
these Jong nights and conimg out of the 
tirkness in the morning directly om oti 
course. Kelly and | take moat pode in 
that feat of maivigation, 

We drew a line across the continent on 
the mapand followed it at might aril chur- 
ing the day, with our compass the main 
réiance a large part of the time, We fol- 
lowed no railroad or established air or 
rial route and kept cur course and exact 
location thronghout, except when high 
elevations forced us temporarily to defect 
from this lime, cs 

Two “Rounil the World” fichts. are 
now in progress and other noteworthy 
flizhts? will be made, but it wall probably 
be ao conswlerable time before such a 
heavily loaded airplane will contingoualy 
fly at its ceiling for sach a long perc vf 
time over tough and rugged! elevations 
and encounter such long periods of dark- 
ness sitid bad weather. 

Most long flights are merely a sucees- 
sion at comparatively short trips of a few 
hours’ duration, ench ¢ne on unit mm. thsell, 
The pilot has opportunity to rest, repair 
his plane, and pick his weather, and flies 
without excessive load or weight. Doth 
Kelly anc 1, in addition to the long non- 
stop flights, crossed the continent four 


times by airplane tt ensy stages within 


the same sear, and there was little effort 
in commection with the trips: but the non- 
stop fights were constlerably more diih- 
cult . 

We feel grateful for the opportunity to 
attempt the task and very much pleased 
that by successfully accomplishing our 
work we fulfilled the trust tmposed im ws, 
We made vnuir own deciaions, personally 
developed and cversaw all preparations, 
and are prowd of the fact that the final 
result showed that the work had been well 
planned, | 
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Index for Volume XLV (January-June, 1924,) of the National Geographic Magazine will he 
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AMERICA FROM THE AIR 


No Such Series of Airplane Views Has Liver Before 
Been Printed 


PHOTOGRAPHIC survey af 


America from the air has recently 
| L been made by Lieutenant A. W. 


Stevens and Lieutenant. John A: Mac-. 


ready, af the Air Service of the United 
States Army. In many respects, this 
reconmiussance of the beautiful and tn- 
accessthle natural features. of the United 
States is unique. For the route covered 
sue map on page 6, 

The airmen, in the course of echt 
weeks’ flying, covered 10,000 miles and 
mule 2.000 photographs, from whieh 
more than 70 thustrations reproduced in 
this number of Tre Grogmapiic were 
selected, together with deseriptive text 
quoted) from their. carves, | 

The range of photographic subjects in- 
chides onr prentest cities, cur leading tH 
gitutions of learning. ont most majestic 
waterfalls, the impressive prandeur of 
the Rocky Mountains, the serene beatities 
af pleasant valleys. the marvels of the 
Grand Canyon, and the awesorhe desola- 
tion of cur Southweatern deserts. 

Lieutenant Muacrendy, a graduate of 
Leland Stanford Jr. University, with an- 
other associate, Lientenant Kelly, holds 
the long distance, non-stop air record (see 
pages 1 to 89 im this number of The 
Greockapnic), the endurance record, and, 
from September, raat, to October, 1923, 
held the altitude record, having reached 
34.509 feet. At the outbreak of the 
World War he left his home in Search- 
light, Nevada, for San Francisco, expect- 
ing to enlist as A private in the cavalry, 
but he has said that “a slight flip of for- 
tune changed this decision to enlistment 
a@ a private m the aviation section of the 
Signal Corps." 

Lieutenant Stevens; a graduate in elec- 
trical engineering from the University of 
Maine, had his training for the arduntis 
life of an aviator as a mining engineer 
sent out to prospect for placer gol! He 
has made two trips of more than 1,000 
miles each across Alaska by dog team in 
midwinter, encotintering temperatures of 
40° below zero, This, however, was 


22)" warmer than the cold which he ex- 
aeriencedl during his recent fight with 
Jeoternt Macrendy, when he succeeded 
in obtaining the picture reproduced on 
page 84, at an elevation of 32.220 feet— 
the world’s photographic altitude record, 
Lieutenant Stevens also holds the world’s 


parachnee record, having made a safe 


landing after a jump of 24,200 feet, 
neatly five miles, | 

Amang Lieutenant Steveris’ many pic- 
tures which have been reproduced m 
previous numbers of the Natiowat Gro 
orarmic Macazine were the notable col- 
lections illustrating the Reelfoot Lake 
district of Tennessee (see January, 1924) 
and “Fighting Insects woth) Atrplanes” 
(March, 1922). | 
The = Stevens-Macready photographic 
exptlition began at Dayton, Ohio, and 
the following landing fields were used as 
buses in obtnining the 2000 negatives; 
lowa City, Towa, North Platte, Neb. 
Cheverine and Rock Springs, Wyo, Poca- 
tello and Boise, Idate, Vancouver. Wash., 
Red Bluff, Sacramento, Santa Mumica 
and San Drero, Cal., Las Vewas, Nevada, 
antl Fothrook, Ariconn. 

The Mustrations of the New England 
States apipenanng in this number were 
taken on previous and subseruent Mghts, 

Lieutenant Stevens and Lieutenant 
Macready flew from Dayton, Ohio, to 
Wrshington, DOC. with the photographs 
reproduced in this Gtocrartre, together 
with Lieutenant Macready’s mantseript 
of his non-stop flight. 

GREATER NEW VORK fiV NIGHT 

One of the most vivid impressions 
gained by the two aviators was one which, 
unfortunately, cannot he effectively trans- 
mitted toa photographie plate—a great 
city by night. Speaking. of their: experi 
ence in flying over New York, Brooklyn, 
and Jersey City, Stevens and Macready 
say: 

“We come up the harbor at an altitude 
of a thousand feet or more: we may well 
imagine we are in another [tttel Tower, 
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BOUIFMENT CSED TS MAKING THE 
ALTITUDE THOT RAF E 


Lieutenant Steyens, the photagraphes 
airplane pictures ilbeatrating this timber of 
SEN Waring thie oven mmsle whol 
inthe photograph taken from an elevatiin of 
on fuze Be ‘Chi his felt is the new 


with the advantage that we enn carry the 
tower wherever we will. Below i5 the 


staine of Liberty, with tts-circle of food 
lights around the base mod the great torch 
eleaming above, Ahead, on the left, are 
i ig hits af Jersey City, row on row, as 

far as the eve cain ace: on the right are 
2 ehts of Brookbyn and lone [stland., 

a radiance bounded only by the ownters 
of the Adantic, and directly in [ront, 
glowing like a city that has burned and 
from which the smoke has risen, leaving 
only the red bot embers, is Manhattan, 
‘ithe work 


“Tt #& 6 o'clock, in December 
Hhetrs ore over for the offwe forces: but 
busy cleaning up and the 


lanitors are 
eles: with hurht from 


huge skyscrapers 
fop to bottom. The Mlumination is so 
strong that the skeleton structures disap- 
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moth white-hot cmders, 
owls to crumple and 
coliapse, 

“As we pass alone 
the panoram: of New 
York's: streets unloleds 
Grol way LecriiTees Tore 
ane fore brillant, tat 
a rittclens cl hehta appears 
at the theater district, 
where jimedreds of eléc- 
tric sens tir meht mito 
diny 

“We know that the 
North River is under ws, 
hut we canna tell hy 
Jooking; so many crait, 
carrying lieht=, dot tts 
surface, that there is nm 
dhietowt break: we cin- 
nit tell where the shore- 
lines are. 

“We turn to the right, 
pass over Central Park, 
at two thoweand feet or 
more, «ross the [east 
River and proceed down 
Long Island to the landl- 
mz held, where the 
sont Of OUT engine is a 
dignal to turn on Hood 
liglits, 

‘We come down in 
long spirals in the black 
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fit cil and We are at the Prager zg oliclarag 
distance, We Aoat in, closer and closer: 
we-are nearly over the center of the field. 
suddenly the grounml appears out of the 
dark: we Hatten ont and m a2 momerit 
the tail skid and wheels touch arc we 
roll to a PL iay) - 

Inthe cenrse of their grand circuit of 
the forty-eight States, Stevens: and Mae- 
teddy had occasion to land at Las Veras, 
Nevada, and Stevens records this hit of 
biography concerning his confrére: 

“The citizens of Las \ eras apparently 
eave him litte credit for being a well- 
known aviator, bot creete! him aa the 
former Justice of the Peace of the 
Searchlight Bench and Bar, ani! a one- 
tine miner and cattleman, Searchlight, 
it may be mentioned, is a small Nevada 
town, 7O mules south, which, in the old 
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entire United States was a by-product of 
afficial orders to photograph the solar 
eclipse in the vicinity of San Diego on Sep- 


tetnber to, 1923, and, although weather 
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MAN’S AMAZING PROGRESS IN CONQUERING 
THE AIR 


By J. K. Hitpesranp 


‘Actor ae “Tae Gatdeerey cf Caves” “Tie Soveces or Wastes» Coauw.” pre. 
me foe Natiovad Genocharine SLAG 


@ AN never before achieved such 
M rapid progress In any engineer- 
YW 2 ing problem as: he has attamed 
in. his conquest of the air. | 

Since classic times he has dreamed) of 


exploring the new work) of the air; for: 


centuries he tried to’add a third dimension 
to his travels. | 

It was ‘not until September, 1908, that 
Orville Wright's biplane rumbled down a 
creaky launching rml that Jooked Ike a 
chute-the-chute at a county fair, wobbled 
a bit in. the arr, and ¢ruised around Fort 
Myer, Virginia, for 5714 minutes. 

Within fifteen years the Navy's NO-4 
crossed! the Atlantic in the air,” an Army 
air squndron flew from New York to 
Maska.7 two Army birdmen spanned the 
continent by a non-stop flight from New 
York to San Diego (see pages 7 to 83), 
and our air mail planes had delivered let- 
ters in New York 26 hours-and 11 min- 
tutes after they were postmarked in San 
Francisco. 

In the past vear or so aviation progress 
has been accelerated] at an. astonndding 
rate. Of all the noteworthy records 
which aitthen had «et up by the New 
Year of 1g23—records for speed, endur- 
ance, distance; altitude, and Inad-carre- 
ing—practcally every one had been sur- 
passed by the dawn of 1924; and of the 
55 recognized airplane and airship records 
as they stood am june 1, 1924, the United 
Stites holds 41. 


TRAVEL FASTER, FARTHER, AND TMIGHER 


In the golden fying yer of 1923-8 
Navy aviator set a new dizzy speed mark 
af nearly 267 miles an hour, a faster pace 
than man had ever traveled ja Frenchman 
ascended a mile higher than Mount Ever- 


*See “The Azores, Pictutenme onl Historic 
Hali-Way House of American Transatlantic 
Aviators,” by Arminias T. Hacherle, in Toe 
Geogearaie for jin, gig ae 

tSee “The Firat Alaskan Ait Expedition,’ 
by Capt. St. Clair Streett, in Tae Giocaarene 
for May, ogee. 


ests unsealed sumunit, farther skyward 


O35 


than man had ever chmbed; and two 
American military aviators made a new 
duration mark of more than 36 hours 
(see pape 49), longer than man had re- 
maimed aloft before. 

Not only new records, but new instri- 
ments and methods of the past 18 months 
blared the path for future achievernents 
which were but vague hopes a lew vears 
apu, 

The American Navy successfully oper- 
ated the largest craft that now plies in 
air, the Shenandoah, and it evolved a 
“west pocket” and “folding” atrplane for 
ise with submiatines (ser pape 111). 

Our military establishments perfected 
the aerial torpedo, rendering then extet- 
ing battleship designs archaic; developed 
smoke screens, great skv-hung curtains 
to condeal ther dramatic atticks+ and re 
fueled planes while they shet through 
the air at speeds which outdistance our 
fastest express trains (sec text, pare 
rian 

In March, 1924, a modest newspaper 
nence told how two Army aviators flew 
irom Dayton to Mineola without seeing 
round for 450 mules of the $75-mule trip. 
That fight was epochal, for it marked 
the successful testing of the eurth-imede- 
tor compass, the tum tilicater, and the 
clinemeter, instrument: which will en- 
able the ayiator to navigate anid the fog 
ar above the clowls, independent of rail- 
road, river, or lighway landmarks, 

Those three inventions, in conjunction 
with the radio and the process of refuel- 
ing in the air, promise to cat the airmn’s 
last mundane fetter ane bterally pve him 
complete freedom of the air sa long as 
his plane and engme remain intact. 
HELIUM MARES AIRSHTD A FLYING FACTOR 

The ngid airship being developed by 
the Navy, of which the Sienandocit, ac- 
quired in 1923, is a type, bids fair to rival 
the airplane in providing the pubhe with 
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When the Pence Treaty prohibited the Germans from. farther airplane manoiacture, the: 


turned toocevising slates, 


These were acelaimed we novelites; lat they were not new, 


T lie 


Wrights weed eliders to leatn the fundarnentals ol ule noviation before they soueht to fv in 
an enyite-priepelled machine, Thr preacot records for elders are all held by France, where 
macht have stayed tn dhe ap mere than # hours, climbed to 1,582 feet, and fown for more 


thie fel eniibes. 


vehicles of ait travel and pareel delivery. 
The airship itself is ot new—Zeppelins 
were conspicuous in the World War 
bit the wee of helium for their inflation 
Ban American mikdifcation whieh elimi 
nates: the canger of ignition and explo- 
sion, And the United Sitares pesessees 
the only knewn supply source of helium. 

The Shenaudeah owes her life and the 
lives oF her crew to this nenmmbanniable, 
ninpoisoncns gas, If, on her memorable 
“wil mght” of January 16, 1924, she 
had been omilated with hydrogen, the 
sparks from the presence of static, which 





were trom 12 10 18 inches long, dowbtiess: 


wild have ignited ber gas bags and 
catstil a tripedy, 

A. secon adjunct which makes airships 
practicable is the maioring mast adapted! 
bv the British and Americans The real 
point to the Sfievwuteahk's adventure when 
the broke loose during » 7o-nnles-an- 
hour ole “and cnode the sterm is thot, che 
ship dtd exactly what her crew ordinarily 





weil do for herwnder sinnlar citcum- 
staces (Ser pape 103). 

Already America's best-known velucle 
is the Sheneidedh, Hundreds of thou- 
sands have seen seme of the country’s 
“erack’ trains cand giant ocean lmers; 
literally millions have watched the silvery 
Shevaudodh steal silently across the sky. 

This airship comprises many wonder 
stones of modern scence. [ts length, bo 
feet, 1 two-thirds that of the Cetuat/ras, 
yer 1s werht of only 37 tons is a tiny 
fraction of the Letiathan's 50.000 tons. 

Te howse tt amd @ bigger sister ship to 
come, a hangar was built in a clearing at 
the New Jersey woods, which building: ts 
201 feet longer than the U. $, Canitel 
building. just two feet tess than the Cape- 
tol’s wilest part, and more than two- 
thirds as high, The slicing dours at one 
et] weigh 1,300 tons! 

As the airship floats mysteriously over- 
head, it looks like a magnified cigar, 
Wrapped an tin for, with sm tiny baskets 
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A MIDNIGHT SUN OF THE Alf DAIL’ 

The beam of this searchlight hae the pewer of 500,000,000 candles. Five of these begeone 
Will be tovutted along the might-Hying portend of the transemiinental air route which extends 
Ir Chicago to Cheyenne, Wyemmg. (ine will be at each terminal, the other three will be at 
the ath APL Larachis cf freidds of Ohno, Nerth Platte, chr, anal [ory City. Lhe lige lal is 
play visite wt ton tiles (see text, page 195) 


installed water-recove ry apparatus; which Awtomohilists notice in cold weather 
replaces the aensoline bourne with an that their exhaist pipes steam, Ocea- 
equivalent weight of water, and thus sionally the moisture freezes and forms 
saves the vaiving of prec he drut. a trostlike ririp on (he vent, he appe- 

You will teeall, from your chentistry oratus for recovering water on the Shen- 
courses, that gasoline consists at hydro- andoah consists aves Bere cl long, 
fenaind carbor. When gasoline is batned, light pipes, exposed | th e cooling air, BO 
the carbon cornhines with some of the that the superheated steam condenses and 
oxygen from the air to form carbon fills water tanks. This rianifactired 
cioxtie, and the hydrogen, with other water compensates for the weight of the 
Oxvpen, fortns water gasoline comune, 
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SHELTERED SCHOLeiihs TAKE AIR THIrs 

Visitors to Eurepe know how ainnlane 
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Chala Mietecrapl. Li. & Xaver 
Tre Wein MAST MAEE=: THE ATRSHT? DPREACTICATI E 


The chief difheulty of firing the guint Sferamiodh al frst wus vette ber in end eet oT 
reqirice Tere thin 7a en ane ttere® Whe always daticer oy 
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her honor, an operator which tiie y - 
quiet. te cage od nostic?” is the lavmans frst question 


damage, “What owill) she do at 4 £ ae Kr 
Peachy what ete weld do were she fying,” ber crew wall repiy, cut lise! ard) cide arom i 
Thit wos what the ship did of her own achord on fer © ld night rite of Last ) ory. 
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into & term blizzard He hradln't a 
chance to throttle the motor or fairn be 
Foret] Wind dished his machine aa Ts 
ul Twit ly la vil cl Tea t-! a gic the 


pine slid on its belly over the ride one 


Stranded at o.400 feet of an inseceszile 
peak, the miot took his compass and his 
traveline beer antl started) down the mowun- 
rath. The ritlgme | i] bieseey wep hare of 
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With the bag mone hand and a stilted 
fii f trousers in the other to support his 
wert on the sno the fiver craw lec) lala 
nousiv dawn the slope through the woods 
Frequently pausing to regain his breath 
sacl rest | ching musecl e kept at his 
Lil lide an Wl night vigil ds recik 
brought him to the edge of the worls. 
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SAVY PIGMrTisG 


Our Maty has developed. widely didterent 
the Att¢nandoan, tot long<hstance scoutme, 
Plunes, to help central the gimfire of men-ot- 
are types. lu clear the air al evemy plates 


Perhaps the most spectacular explo 
mn ai-mail history was that of the pilot 
wheee mnator went to pieces 6.000 feet 
ever Unigirville, Pennevivama. PF lantes 
burst trom the engine and the airman put 
his plane into a dive, heading for a-creek. 





Smoke | him, but he managed to 
cut off vie pas. After diving 5.000. fect 
the cleared: the dive had blown 











out the hre. Straightening out, he landed 
ina held unhurt. 


A FLYERS FAREWELL, MESSAGE 


A tragic ending marked the career of 
Captam Leonard Brooke Hyde-Pearson, 
air mul palit ancl World War tlyer, w = 
wis killed early in March of this year m 
the mountains of Pennsylvania. But two 
letters, aclilresser| to ew Beloved Brother 
Pilots and Fale” ancl Tiare “To be 
opened only after my death,” promise to 
live as classics af avi tion, He wrote: 
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(ficial Photneranh, U.S. Maver 
PRACTICE MANEUVERS 


types of aircraft for varios tee, rani ing ( reneti 
to the bombing ated tir puede planes; ° 
war, to the fast fighting planes. of which these 


“erating 


db 


I gu west, but with a cheerful heart. 
I hope what small sactfice I have: made 
may fe of use to the cause: 

“When we fly we are fools, they say. 
When we are deal we weren't half-had 
icllows. Bot every one an this wonderful 
via service is dome the world far 
more good than the public can appreciate, 
We tisk our necks ; We pive cur lives: we 
perfect a service for the benefit of the 
world at large, They, mind you, are the 
ones who call ws foots. 

“Hut stick to it, boys, I'm. still very 
much with you all. See you all again,” 

Hitherto, the operation of the trans- 
continental air mail has been an “advanc 
ine service.” For example, planes carried 
late mal from New York andl overtook 
a Chicago-bound! express at Cleveland, 
Similarly, the tocemile flights between 
Seattle and Victoria, British Columbia, 
and between New (irleans and Pilottewn, 
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. NAVY PLANE LAUNCHED INTO. THE AIR FROM = CATA ULYT ABDAIN THE 


U. $. BATTLESHIP “SEVADA” 


La.. ure Tims [i tile ruil olt incoming Le Cane Hepower heen trom each 
ships or carry late mall to outeemne beats: of these land lighthouses sweeps the sky 
Qin fuly 1 the Post Office Department just above the hormon and has been 
begins to carry mail over the entire route si¢hted, on cléar mghts, at 130 milrs. At 
from coast to coast in planes: [noprepse too miles; where it is plainly visible, the 
ratiom Tor this project eight intercoastel diameter of its beam is about two miles. 
relay flights were tiade last sanimer, and \t 34 ermervency fanding helds glong 
letters bearing a San Francisco postmark the night airw LY, larre roiding thts have 
of 6 acm. Jueoist 24 were Ginceled at ‘been installed, antl there are smiatler lieht 
the New York Post OWfice at 2 p.m. the puides every three miles, making a con 
followimg da tines ett lane over the goo-mile toute. 
*Stumernus mechatiten! difficulties had 
elore ght tving wis prac- 
lt wae during these (ehrs that the ticable. Searchlichts are afixed to th 
ereat white airway along the nieht rowte wings; the glares of the exhaust must be 
rom. 4 Ch cago 6ta| 6 Cheyenne was tested hidden trot the pileit’s eves ; anid cpecial 
ariel gitght Aly ing shown to be practicable. paint ts used on the propeller blades so 
For thes achievernent the At Mail Sery they will not reflect light. 
we was awarded the Collier ‘Trophy for In addition te the obviiis commercial 
the <econd sceesé4ive year, value of apAce ceding up business letters, i 
The electrical engineer provided frye has been e stimatedl by a hank. official, and, 
stations with aerial beacons af tly nick- of course, the amount 15 miurely an est 
named “midnight suns of the Air Mail." mate, that S1oo,c00 has been saved in a 
Fach beacon is a high-intensity are single month on the interest on notes 
searchlight, mounted ona §a-font tower, which wtherwise would have been im rial 
aril at te volves three trnes fb omimnute. cack= for tan btsmess ays between 
Set at an angle of one degree, the New York-and Chicago, 
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A REY SILTP OF THE MOMERS FLEET, THE U, 5; AIMFLANE CABRWIER-. L .NGLEY 


Just as the Arovy developed terurcliimg (sce text, 
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page EL). prmmerty becanse bared 


rhanenivers may require cistance Atehts, so the Navy, even cartier, devigetd] 2 way-te make sca 
nanes tncependent of short landings ond copuble of gouge a¢ tur pea ward #2 the feel may go 


In toa2 the Navy bepan to operate the Longley as an experinental wirplane carrer. 


Ti oF fan 


Han can lanl aboard this yeese! by tmeane of an arresting device and can tage off irom bet 


iv Tsing a catapult 


Chperating by cumpreceed air. tite catspalt aceclcrates a plane irom aero 


too f0-nnbbi-an-beent speed, at which rate itta propected thio the gir (are page tog}. 


we Chart Tate, on hotse race, tn 
human tice. it f& Sate to -sny, ever fur- 
nished the sensation of seeing an airplane 
fiash by at. four miles a minite, 


SPEED SPCREIS ARE HAIR-RAISING 


Eighty-five thousand spectators saw 
A. J. Willams average 243.6 onlés an 
hour when he won the Folitver speed 
classic at St, Lows, and AH. |. Brow finish 
second with a 236.5 mark. 

[na speed diel at Mitchel Field to test 
their planes; Rrow reached 274.2 miles-an 
howr and Walliams averaged 2f) mules 
fer four fights over the prescribed 3- 
kilometer course: Steel meryes, tmstant 
pidgment, ani timest precision are éle- 
manded of pilots. who lrurtle through 
space at such rates 


One of Williams’ flights was hair-rais- 
Ing. Ab quoo0 feetsa mere blotch im the 
ak, le: plunged mito adie that shot him 
within ten feet of the groond, One- 
fortieth of a second more, and a terrific 
crasn!) = ut om that “mek of time” he 
leveled off and sped away to a new world 
record. 

The first question fired at Willams 
after he won the St, Lows speed race 
was, “How does tt feel to go that fast?" 

“The straightaway flving ia fine. but 
everything went black on the turns,” was 
lis reply. Both Williams and Drow sa! 
that they scemed to Ieese COMaciTisness 
for an instant at the sharp turns of the 
trangulir course, where the centrifugal 
force jammed them down with an 
iron haw! and apparently drained the 
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FHE SMALLEST SEAPLASE IX THE WORLD 


This teat. pocket craft mi the LU. S. Nawy's daat link in. provieding: ull ita vessels with the 
aitctait which tanw are consilered) ae esscntm) te a Navy vearel's operations as its gone, Th 
dimeric atrplice his ad) the mitmoment and eyipment of tts sister craft, vit tt is only 
hetero the stee of a howe bimbing plow, Leis so thesteres) that ft mar be shor olin 
Wits at) alrite of ite pontowms; atrote anil braces, and stowed m the tuhmaring's fHiteror 





Pirestogranh ftom Poet Uitbce fleporini=ant 


a LOADT KG THE MATL FROM A PLING. DAT 


The plone whoeh corty ma] fetweon Sew ‘Crloane aed Poulitiown, Looms, ainl fertweet 
Scarthe ail Victoria, Ho, my espedite the brainer tminétter at nath by weeks 
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* & blood from their heads for a few 
re: Seconis, 
ere) 
= E ADMIRAL MOFFETT PREDICTS RVEN 
‘ EP HIGHER. SPEED 
ae 


The question later asked of Rear 
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ik 

: fb | : : 

= gig Adniral Moffett, Chief of the Bu- 

s mE reau-of Aeronautics, Unitecl vig 

rs _— Navy, was, “How fast will it he 

2 28 possi thle to go 

= 9 “unin encdunince cannot stand 

e «gf sharp turns. at touch greater speeds 

= = 3 than those alrendy reacherl,” he re- 

= i - tied. “Ent for straightaway fying 
=a and wide turns the limit hae thot 
=e been teacher! aml is mot even in 

& sight. As for ‘bumps’ in the arr, 

ae adequate protection can be de- 


veloped for the palot in. Some form 
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e of shock absorption, Tt will prob- 
& ably prove practicable to inclose him 
- = in-a casing which will eliminate the 
i py tt blast at 44 miles a minute aml 
= 3 mare 
= &= Perhaps the most heroic test of 
2 “2S oan aviators prit and stamina is an 
“a= a altttiile climb. The earth forbes 
= = 3 below him os be aseerls to regions 
Yt = where oo human organism has 
ae breathed before, There is no crowd 
e Tp to cheer, no comrade to. impart 
cs morale; alone he must make the 


eTim, grinding hght against his own 
failing endurance. 

Avrifiec rl (oe WERE Compensates 
arly in part for the suffering from 
the difference in the pressure which 
he uml his tour bears have experi- 
enced for thousands of - years, 
Every miacle and artery and herve 
protests ean the strange é@n- 


CHOTPISG ICE THOM 


tlie it Peet trey | foedlay’, ate | 
re bo eowologs wher they gre fenced to land im blocs, 


hpbly aut ol print ney, 





=o vironment, at his vitality decreases 
: a8 he eoes higher and higher. 
a is PILOT'S DASHHOARN WAS MANY 
es DEVICES 
s=2 ‘When one boards a modern plane 
£25 he & confused by the complexity of 
22 the instruments on his aérial dash- 
a2 beard—ten or more af them—such 
| &* as the altimeter, the air-speed meter, 
‘pg Bomagnetic compass, a fyTo turn in- 
‘eae dicatur for use in fop or heavy rain, 
== «a tachometer to show the engine's 
== = speed, various thermumeters and 
Er 7 = beats pres net to mention the 
SE controls (see Dlustration, pare 95). 
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Cn the craft also probably is a rain, 
we] in direction firiding, as well as: fir 
feneral communication, Science comtin- 
Holly ta adding new refinements to the 
vehich:: | 

Ina modern-airplane, a5 tan mutomes 
hile, the engine most decidedly ts the 
thing. The internal combustion engine, 
Heveloped hy automobile manofacturers, 
made the airplane practicable. 

The Wrights installed in their first fly- 
Ing machine an engine similar to the au- 
romuetale engine of that day. They light= 
end the parts where they thought weight 
cond be spared. and even then had an 
instrament which today would look 
heavy and clomsy. It generated only 12 
horsepower. for tts 152 pounds: to-day 
one can Tift and carry on the shoulder a 
Loo-horsepower engine, A certain 1,000- 
horsepower airplane engine weighs only 
T7oo pounds, A cstandard tailroad en- 
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Pludogra (ihe trom: Pree CBee Departed 
A FORCED LANDING NEAR KOCK SPRING, WYOMING (SEE ALSo PAGE 26} 


gine, or locomotive, af 1,020 lorsepower 
Weiphs 22,453 pounds, 
THE NIGHTMARE OF A MOTORIST 
A major problem of the airplane en- 
me makers sotinds like a motdriat’s 
mehtmare—a nightmare in which the 
automobile driver work encounter a 


‘steep, interminable hill and drive up, up, 


up, and dared not pause for fear the 
motorcycle policeman would overtake 
linn. 

The airplane engine must keep going, 
without pinmse, at high speed, while the 
Aver is in the air, Cherheating is one of 
the effects, The ingenionts way this prob- 
lem was attacked was by reversing the 
fantiliar operation of an automobile en- 
Fine, in which the cylinders are stationary 
and the crankshaft revolves, 

The evlinders were mounted ina 4tar- 
like formation, so that they spttn around 


MAN'S AMAZING PROGRESS EX CONQUERING THR Aik 


THE NEW FAST 


Ee. &. Maoton, air mil milat, wae forced to band) om Maunt Rew, Nevada, 
tht his plane was heard, bet could nit bee mci 


the cratikshaft. The evlinders then cooled 
themselves as they revolved, and not only 
avoiled overheating, bot saved the weight 
of water and midintors. 

In a biplane fitted with thisnew type 
of engine, Henn Farman inde early atr- 
plane history at Reims, in 1909, by flymyg 
Lagi omilee—a new world record tor 
(stance. 

Still the demand grew for greater speed 
and power, until this type of engme was 
eliminated in certain kinds of aurplanes, 
hecwuse the centrifugal forces were too 
rreat for the ¢cvlinder metal Phe saving 
of fuel consequent upon the change more 
than compensated forthe weight of water 
and radiator needed for cooling by the 
ortginal method, 

[n 1924 the heree competition of engi 
tnakers still is shaving off ounces and 
noting pawerwnits. The post important 
experiments of to-day are those directed 
toward the use of heavy oil fuels. Mary 
experts agree that the next great forward 
step in airplane constriction is the devel- 
epment of ameter which, like the [nesel 
engine, will inject fuel directly mto. the 
cylinders and fire it spontanenttsly. Sich 
an engine will climinate fire hazard and 
carburetor and ignition troubles, which 
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SEAIL STRIKES A 


Foc, 
The foe was wo thick 
Reacoers reached him ati sacws tes, 


are the weak spots of present-lay motor 
cumetruction, 


TAKING 5,000 SNAPSHOTS A SECOND 


‘To stidlv this problem, a device as in- 
tricate as that used to detect air pressure 
on the wings has been evolved, This de- 
vice is a camer which will take photo- 
graphs of fuel sprays at the rate of 5,000 
erapahots a seccnad, 

To realize what such photographie 
speel ments, one may recall the day 
when, as a small bov, he was tken to a 
photographic studio amd told) ta “hold 
perfectly still” tor “one minute,” Uhat 
‘hinnte” soared like a lifetime; yet it 
was only five seconds, While he was 
posing for the one picture, this mactsine, 
down at the Langley Memorial Labora- 
tery, coull tke 25,000 separate tunel dis- 
tinct pictires of him! 

The jenition cf an erlmary safety 
match waiter striking seems spontanecus 
to us, but jt really takes nearly a second, 
which is mighty slow in comparison with 
the 1 secth part of a second at oil jetan 
an wil-engme requires to develop to its 
full size; ver during that 1,/300th part of 
n secinid the new camera can take from 
& to 12. photographs of the oil spark. 


THE 


L16 





NATIONAL GEOGRAPHIC MAGAZINE 





CNFicial Phurtagiapk, 01, 5, Avuy Ab Reeve 


LIEUTENANT ECGENE TH, BARKSUALE LOOPING TILE LOCH OVER LOSG ISLAND 


Sext to the engine the wings (technt- 
cally, the planes) are the mest important 
elements of an airplane. 

As the layman glances casnally at -an 
airplane soaring overhead, the wings 
seem to be the simplest part of the meeh- 
anism, Instead, they embody vears of 
arduous, semetines fatal, hut ever fasci- 
nating, experimentation, Recent studies 
have tpset old theories about then) and 
have pointed the way te grving them the 
exceptional strength and hehtness neeliul 
for the quick manenvers and projectile 
speed of present-day planes 

A cross-section of an airplane wing 
looks Tike a hockey stick, with the convex 
sitle npward and the “peak” of the curve 
forward, “Chie can easily see how, when 
the wing speeds forward. a partial vae- 





um ts eréated behind) the upeurved 
“hamp.” This vacutna creates a suction, 
and this suetion, tt now develops, accorrits 
for twoethirds of the Hiting power of the 
WINE: 

The air pressure on the under, concave 
surface, which formerly was thenght to 
“Tift the plane, dees only one-third of 
the work. 


CATCMING AND WEIGHING THE WIND 


Untill very recently, it was taken for 
franted that pressure was distributed 
fairly, evenly over a wing. All parts of 
the surface were mncle equally strong, 
al after a wing was hetilt the method of 
testing if was to pile sandhags on it, 
hast lying, however, and especially div— 
ing, tore off tips and upper surface covers 


MAN'S AMAZING PROGRESS IN CONQUERING THE AIR 
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Cipecial Photoernph, U.S, Arn. Ac Service 


THE TARLTING DLOMAER, GIANT OF HEAVIEH-TIHAK-AIRK- MACHINES 


This airplane could pick tp cight tors of cool at Seranton, Pennaylvann, and ticliver: it 
i ostx hours to 2 cellar in Chocagco, if the Chitago brese were on aw very whle street, tor the 
tip-toetip nieaiurement of the pline is rq feet, about twice the width of the average city 
bttiting Jee: tsa hirh as a dwoeatery boise and 64 feet Tong. 


at speeds supposed to be well withm the 
saiety factor. | 

Thereupon the National Advisory Com- 
mittee for Aéronautics be@an work, at its 
Langley Memorial Laboratory, onan t1- 
strimient which weatld register the pres- 
sure in thirty or forty places on the wing 
suriace. 

When this instrument was acljisted to 
an airplane fiving atia rate supposed to 
engender a pressure, of “lowed,” of 50 
pounds per square foot, the telltale mstru- 
ment showed that the “loads” on some 
Wing parts registered 210 pounds per 
auare oot, or more than 30 per cent 
preater' than had been etippasect, 

This pressure -micasnrimg masttiment 
lias ak forittable Te. Fl multiple-record- 
ing: manometer? birt it doesn’t Took 
plicated aod weuld almost go into an old- 
fashioned’ “stavepipe” hat. 


ecit- 


To employ it, a series of holes 1s pune- 
tured m the wing places to be tester. 
Fach hole is commected by a rubber tobe 
to a thin metal dinphragm. As the aor 
Pressure iIncrenaes, the chaphragm tnalres. 
To record these bulees, a small mirror 15 
attached to reflect a beam of light on a 
photographic film, This mirror 15, ad- 
juste) so that it will revolve as the dia- 
phragm oscillates: The photographic film 
tTToaces the SEnSInVve diaphragm movements 
by a zigzar line thar Tooks like the now 
familiar seistnograph record. 

For purposes: of study, the sum total 
ef these records is modeled ona sert of 
contour map of the wing. the lihest 
altitudes indicating the points of the 
heaviest aor “loads,” 

This device has an cnexpected applica- 
tion, in that results of tests made with it 
to measure the loads on airship suriaces 
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HAIGADTES GEATRAT, WILLIAM MITCHELL AND HIS SPAN ATHPLANE 
Pe the mara iittitive and personal achievements ta the wir of iis Assistint Clef, the United 


Su tend ALRY Air Service ves @ lathe alate of its mena lealle acoornip ln Hirnetits 


were applied tn chesieritig the Shenandoah Specedd, rather than by is sze, When an 
It is believeel that the collapse of the airplate travels 200 miles an hour, the 
Koma and the disaster of the 24-2 were rom of the propeller is truveling 900 feet 
die ta lack of load informatie, a second Even then the propeller is 
Evert pilot ext will enter the an. just rey eh ceily 2&5 tones faster than the 
as (he automobtle driver now crosses oa plane. Naval aviation experts say that 
ridge with confidence that the carrier the plane propeller’s efiiency ts & per 
has been fortified to meet the stresses it cent rreater than that of the marine 
Will encmunter, propeller, 
aN A Ae can nd bua ta Tips of the metal propellers. of the 
A THZZY PROPELLER SPEED ern ee en latte reer a we 
Navy 8 new racing planes travel taster 
Consprcioes apen the Wright Broth- than the sound of the engine, and the 
érs’ first exhibiton airplane were twa centrifugal force on each blade tip. is 
large, ungainly propellers, To-tlay many pull of 25 tuns 
airplanes Have a smule propeller, which In most airplanes the propeller pulls 
attains efhcienty by its strength and the machine. [ts locwtion in the front af 
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When war demanded that armplanes be The radio has another important use m 
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MAN'S AMAZING PROGRESS 


An airpline draws alongside another, 


which is flying about too miles an hour. 


One plane “tunes m” to the speed’ of the 
other and fies above it. The upper plane 
throws out a hose, which is caught up by 
one of the aviators in the plane beneath, 
who attaches it to his gasoline tank, and 
tikes in 73 gallons of gasoline. 
Meantime a third plane bears down 


upon the pair and takes. moti pictures. 


of the strange air scent. : 
The flvers themselves had a “hird’s-eve 


view" of the natural grandeur af our 


Pacific coastal States which has beer 
vouchsafed to only a few men. 
THE FLIGHT BECIES AT SUNRISE 


_ Just before sitnrise the airmen tock off 
from Sumas, along the British Columina 


borer of Washington State, and soort 


passes Bellingham, with the sniw-capped 
Mount. Baker to their left, Already they 
could sce majestic Mount Ratner in the 
fistance, The numerous istimis of Puget 
Sotunel loaked like splotches from their 
gnoo fect. Soon Seattle could be dis- 
ectned peeking through low clouds. 

Southwatd they flew, past Mount St. 
Helens, and then Mount Hood, brilliant 
in the morning sun, ushered them into 
Gregon and the rolling farmlands of the 
Willamette Valley. 

Below Eitgene they received their first 
“transfusion” of gis: Waving their aerial 
gas-man goodbye, they started a gradual 
climb of Cascade Range, over Diatnond 
Peak: and Mount Thielsen and Crater 
Lake, and then entered the pass between 
the north end of the Trinity Mowntaitrs 
and the mighty Mount Shasta (see page 
53). 

oi accel to Lientenant Richter, “Only 
the pilots who have flown the northwest 
country on forest patrol can tell the thrills 
that chase one another op and down the 
old jay stick while passing over the jum- 
bled mass of mountains, canyons, ticks, 
forests, bottomless pits, aml turbulent 
rivers that extends fram Mount Shasta 
almost to Red Mutt.” 

At Sacramento, with a large crowd at 
Mather Fick! w wateh, the flyers took 
their second charge of gasoline. The sun 
was setting as they crosscil the San Fer- 


nando Vallev, and over the pass between. 


the Sierra Madre and the Santa: Monica 


IN CONQUERING THE ATR 121 


Mountains the lights: of Los Angeles 
crested ther. . 

Southeast of Los Angeles, fying 6,000 
feet above San Juan Capistrano, they 
could still see the lights of Los Angeles, 
of Santa Monica, San Pedro, Long 
Beach, Santa Ana. Ciceanside, Fall Trook, 
Escondide, and San Diego, and these 
gleaming jewels, spread at their feet like 
gems in a shop windew, were set off by 
lesser light pomts of many other towns 
anid villages. . 

Only a few minutes more and the flyers 
landed at Tinjuana, Mexico, after flying 
250) miles in 2 hours and 13 minutes 
and performing three times a feat which, 
it is predicter!, will make distance flying 
fa practicable as cross-country automo- 
bile tourmg became when gasoline sta- 
tions began to miultiply. 

For four vears airplanes, operating 
under their own power, have accompa- 
med the Beet in tts winter manenvers, 
This year more than 160 and planes and 
senplanes returted fo Hampton Roads 
with a total of 180,000 miles of flying to 
thetr creciit, 

Fleet aviation requires small combat 
planes, other planes for scouting, oler- 
vation, and spotting gunfire, and still 
others for torpedo and bombing work. It 
cin he understood, therefore, why the 
Navy has taken the Iead in solving so 
thany aviation problems and why naval 
officers sav, “Our most spectacular air- 
plane feats are maneuvers performed in 
the course of regular operations.” 


ATHTLANES PUT fo MANY USES 


The practical peace-tirme ses of the 
airplane. have nvultiptied marvelously in 
the last few vears. A notable service the 
Navy performed was the mapping of the 
Mississippi Delta region as a preliminary 
ty making our greatest inland waterway 
mere tavigihle, 

Airplanes: of 1924 not only carry pas- 
sengers and mail, they deliver motinn- 
picture films and newspapers; they sur- 
vey Tagged coast lines and routes for new 
railroads; broadcast chemical dust over 
insect-infested erep felis: patrol forests 
to check fires and cruise for timber for 
lumber companies; write smoke screens 
in the sky and alight in hill-rimmed can: 
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THE- EVES .OF 


Aircra it PEE rcrpa te] wrth hae Plrit nite extensively reyiige Evert bigs fl gure nn lina 
manenvers which centered atom the Panera Canal xe) Culebra delond 


Official Photograph, U:8;- Navy 


THE FLEET 


wiiter s 
Tea aeckchtticn: tie iby 


eyed ris whnch operate ae Wp tac LET. ecehe hattheshtps ure ean with Manes ihuiel) wre 


carricl on bewrd aod launched from the cheek tes 
brine port at Hamptan Roads healed by the bY 


yous: Inceate <«chools of fish and take 
sight-seers ower the Alps, 

The British Government his turned 
over ita adnunistration of central Traq 
( Mesopotanin } tu the Koval Atr Foree. 
While French officials make colonml in- 
eee Een trips IT nit planes. Hod ot: cw 
Mitrine Corps uses airplanes for police 
work andl garrisoe duty in Huiti. 

Recently, im Gur own country, the first 
acer stowaway was arrested, a machinist 
attracted) passing attention by wsing a 
plane for hrs honeyinenn, antl commercial 
concerns offered their aircraft ta the Post 
Office Department as “strike-lireakers’” in 
the tace of a threatened railroad strike. 

National Geograpliic Soctety members 
have acspecial interest in aviation. In- 
Heed, the long-time members of The So- 


Coiupults, The septmmubrois cretimed to there 
7. Hag plane of the Scouting Flees Sqm rena. 


cMety, as thes lrauk Teck through their files 
te the early attention pail! ta Aernnguties 
anil the important findings first publisher! 
m ther \fagarimne, justifiably. feel then- 
telves sustaining pioneers of avintion. 

Their Geockarnic acazene has been 
enriched by remarkable examples of aérial 
photography, ond they have enjoye 
aviators’ contributions to the lterature of 
travel, such as Sir Riss Smith's mem: 
ornble narrative. of bus sonclon=tr- Aare 
tralia wvovage.* an! Captain St. Clair 
Sireett’s acconnt of the United States 
Army Air Squadran flight from New 
York to Nome, Alaska, previously men- 
horter!, 

*See “Prom London te Australia hy Aéro 


Tune.” by Sir Koss Smith K. B EL, in Tae 
LEnciarin for March, tor. 
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ACCURACY 


The most impressive feature of a Hamilton Watch 


YN the higher realms of watchmak- 
ing, where the strict requirements 
of railroad service demand precision, 
the Hamilton Watch ranks first. 
This accuracy is most impressive 
to the man or the woman who has 
never measured time with a Hamilton 
Watch. It is best understood by those 
who use a Hamilton every day. 
The most diffcule kind of work- 
manship is fine watchmaking. In the 
hands of Hamilton watchmakers there 
is an extraordinary dettness. It does 


not stop short of the highest perfection 
that can be put into a practical watch. 

The beauty of the case, the shape, 
the thinness, the decorative work, 
have none of the flare of a fashionable 
novelty. It is conservative beauty 
—as enduring as the beauty of a 

Masterpiece. 

The impressive accuracy and the 
chaste beauty of all models make the 
Hamilton unique, 


HAMIL TOR W 


ATCH 


a qian arr | 1h : 


Pa, £75. A 


TMP UASS YL is es 


sit] jor wu Li] f fmzs 


Ti = 5 4 
1 Ful. | eg hers 





The Watch of Th ailroad 





tecuracy 





Goodrich Balloon Cords 


Whatever problem your car presents, 
Goodrich can ¢quip it with Balloon 
Cords. We can add to your car, new or 
old, the super service, the smooth riding 
motoring of low-air pressure tires. 

THIS IS WHY: Goodrich manufactures 
Balloon Cords for 20 and 21 inch wheels 
(the new equifpment), and also for existing 
wheels and rims. Thus, Goodrich Balloon 
Cord sizes cover the entire range of wheels, 


off 


THE B. F. 


Goodrich ollers a quality 


eAnd with Silvertawn Cords «+ Commander Cords 
t Lite 


GOODRICH RUBBER COMPANY, 


To ride on Balloon Cords is the up-ta- 
date way to motor. The ordinary bump 
and jolt of rough road and pavement 
are absorbed in the yielding cushions of 
air on the wheels. 

The Goodrich Dealer will inform you of 
the proper size for your car. Ask him to 
fo over with you our Balloon Cord Infor- 
mation Chart, and secure from him our 
latest Bulletin, “Goodrich Balloon Cords” 


fe 


Ohio 


co ana Goodrich "55's 


for every need and service 


Akron, 


In Canada: The B. F. Goodrich Rubber Company, Limited, Toronto 





The greatest of the new Radiolas! 
In its fme cabinet is the newest 
Super-Heterodyne: receiver, re- 
markable in its performance. 


Without antenna — without 
ground wire Or any connections 
—it gets tremendous distances, 
tunes out all interference from 
near stations, and establishes new 
receiving records. Yet it is su- 
premely simple—with two dials to 
indicate the location of the sta- 
tions—and just owo knobs to turn 
to ture in, 


Listen in! Geer the fine music of 
famous orchestras exactly as it is 
played. Radiola Super-VITI has 
a new loudspeaker, speciolly de- 
signed, built right into the cab. 
inet. Get the ball games and the 
political conventions—real as be- 


Badinlis ater tit ie am bexpeaved ing on the spor Know the joy 
pple besodivis, of tbe eran rhe anata) Of choosing as you will, from the 
Ne: Se eee heard 5" jhe es best of the nation’s programs. 
teri: = " = 2 =] iy Poe 





Aleo avnitable-in eemi-pornhble 
Ew et uy i whh ddlde acearate 


bie iis! Tg Loudspeaker 4 $l40 


“There's a Radiola . for every purse” 


Radio Corporation of America | Mi 
Pharr Eee Sy Fiaal(ulos GG! mains 


Sables ChPwcews } ! trices. Stemel fore toe Frew benediles 
733 Beoadwoy, New York AA) Ser, De alle “1. tchaacoge, HL bho deecrthes chan all 
435 California &:, San Fracica, Coal, 


adiola 


nALE® 4.5 Pat £ 
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This New Five Passenger Landau, 
4 striking addition to the V°63 
line, will appeal particularly to 
those who desire a closed car of 


marked individuahty. 


The comfortable Cadillac-Fisher 
Body is of new and apecial design. 
Nickeled radiator and lamps, con: 
trasting smartly with the distinctive 
Magic Green finish, add a pleasing 
touch toa car of exceptional beauty. 


Price, 


War Tein 








The famous harmonized V-Type 
etght-cylinder engine, Cadillac 
Four-Wheel Brakes, and other 
advanced features of the standard 
V-63 chassie beepeak the very 
utmost in performance. 


The New Five Passenger Landau 
lists at $16s0, fo b. Detrort—but 
it i the superb quality of the car, 
the fact that it ma V-6; Cadillac, 
which makes this price important 


$3650 


ihe Mihded 


CA DVD FL LAC 





\-03 | 


Five Passenger LANDAU 
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Why People Think so Highly 
of Elgin Watches 


AS neatly anyon whar he thinks 


‘LM ofthe Elzin Waorch, are bea iiely 
to bay: “Elgina!—ine timekeeper.” 

Elvin timekeeping perfomance is 
one thing thatnever fadle tw 
rrepect. 

Now fete ore:-sorme of the factor 
thor scond back of the Elvin timekecp- 
imiz pier te ht shes 

The Elin ‘Time OFsermntiry—— Escah 
leh by Elstin to olstals the precio: 
time cree? from the scura 

This precise time ls tranamitte d 
rhrovehbour che Elgin workshops ana 
timing laboratacles, It conrrots th 
roaking ancl ict bestrme At ol each F hieie 
Warch for men ond woren. 


Gamo 


The Elan Wtichmaiing Clepeninetian 
—A. selene -proup of menanad worn 
highly trained dn the technique of 
wach procdiuctlin, as developed by rhe 
Elgin experience covering nearly sit, 
yrds of ine watchmaleing. | 


The Natri¢n-wide Servize in Elgin 
Watched by Lf nevel Jew elitr Eur Lal h Pe 
Sa that wherever you live, and what 
eerraccident muy happen to your Elzin, 
it con be peut back ines Wirisr pu ket 
qaithiy in hiret<¢less order aman, 


1 diatae: Affe ait a few af the many 
Tasom owny the name “Elon” on o 
WEE LPP womnbdetiece be ths ALimer- 
ican public. 








The Professional Timekeeper— 


a ELGISN NATIONAL WATCH COMPANY: ELtalrs, t 
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Phe Cares Bein 
— [4 . Jriuie!—thir 
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24.000 i Soe = 5 = Wil puis 





““It is never too early to Ee ai 


¢ A Cruise Round South America—IJanuary 24,1935. 5.5, “Resolute (20,200 
tome—HaorrimeanLinecs?.. Cubs, Colombin, Pariotns Canal, Peru (ith opportunity fa 
tiali Bollela), Chile {with opportunity io trees fhe Andes by rail te efait Paraguay end the 
fewaru Falls), the Straits of Kiayvellan, the Argentine, Uruguay, Brazil, Veneswela, Trin- 


ind, Porto Rico, 15,000 miles; 65 days; 23 porte and cries; tates $925 and upward 


q A Crudec to the Mediterrancan—Febrnuiry 5, 1925. 3.3. "Samaria™ (21,600 tons 
—Cunard Line), Madeira, Gibraltar, Spain, Algerian ( wth opperfunity for a North 
African automobile trip), the Riviem, Italy ( aif} opportunity fo cist Kame), Sicily, Tu 

nisia, Greece, Turkey, the Holy Land, Egypt, Jugo-Slavia, Vernce, Cherbourg, South- 
mipion. 24.500 miles: 66 ¢cliya iisine he: rélura fn ostmilar ectcammtodciions on béa 


‘Aguilonia§,"" Gerengorta’,“ Mourefoenta’ ); 24 porte and cities; rates $875 and upward. 





«| Three Cruises to the West Inches January & February, F925. 6.5, “Relignce™ 
(20,200-tons— Harriman Lines), January 16—Bermuda, Porto Rico, Jamaica, Hovwana, 
If days; rates $175 and upward. January 31 ond February 18-—Hovana, Jamaica 
Patuma, Veneruela, Trinklad, Martinique, the Virgin Islands, Porto Rico, Bermuda, 


26 days: rates $350 an wuernvorc. 


qi Round the World Tours—Hewail, Japan, Koreas, Manchuria, China, the Philippines, 
Cambodia, the Straits Settlements, Java, Siam, Burma, India, Egypt, the Holy Lari! 
Scpicmber 16—8 inate: Ortoter 3—sp- months; October E—S months; October 14-—6 
tTnontha; Moyember 15—7 months, The October 3 Tour viata the South Seo Iceland, 
Australia, South Afric, the African Eoot Const, foncibor, the Sudan, Eeynt, 


Booklets, deck-plans, detailed rates forwarded upon request 


Raymond & Whitcomb Company 


Bess fcndt Sawa Tork Vhiladelphis Chitneo Ban Prareclece Lae Augebes 


Executive Offices: Beacon & Park Streets, Boston 





FACTS ABOUT A FAMOUS FAMILY 








Your share 
in the family’s income 


THe weome of the General Still more is spent for labor. 
Motors family comes from the 
sale of its cars, trucks, acces- 
sores aril other products. 


The materials arefurnished 
by thousands of concerns all 
over the world. Probably in 
A large part of this income = yourowncomumunity somebody 
is spent for materials aml sup- sells something to General 
plies, such as steel, lumber, = Motors,and youshare directly 
cotton, leather, wool, glass, or mchrecthy im the proht of 
pamt, chemicals anil tools. that sale 


GENERAL MOTORS 


Buick + Capitac -« Crevreover + OAKLAND 
Ouosmomte « GMC Trucks 






Red Star Liner BELGENLA 


(19,200 tons) 





International Mercantile Marine —_ 


an cooperation ‘unth 





N DECEMBER FOURTH the lar est anal most 
CY luxurious liner that ever circ et a the globe 
starts on a 133-day journey to the remote and 
fascinating corners of the world. 


Follow Summer Across the Seven Seas 

By sailing westward in December you arrive in 
tropical and sub-tropical lands, for a stay of six- 
teen delightful weeks, at the season best suited 
for travel there. This also makes possible a stop- 
over in Europe for the spring and early summer. 
While snow flurrics whiten New York streets, 
you'll find summer in Havana. Honolulu will 
ereet you with the warmth of June. In Singapore 
and Calcutta you'll wear your gayest summer 
eloches. New York will face its March gales 
while you bask inthe sunshine of Cairo. 


The Belgenland is Your Home 

Anewund completely charming liner. Exquisite c abins ame 
living room suites. Superb public rooms, glas-eneclosed 
promenadeand cheerful verandah cafés, ewinmning pool and 
gums. “A la carte cuisine. Fouleless Red Star service. 


Journeys ashore under the masterly guidance of the 
American Expressevery one brimful of beauty, of flasl- 
ing contrasts, of unforgettable impressions, 


\* RED STAR LINE:*/ 
INTERNATIONAL Mencantice Maine ComPpany 


WHITE STAR LINE =~ ATLANTIC TRANSPORT LINE 
AMERICAN LINE-LEYLAND LINE - PANAMA PACIFIC LINE 2 








on the lay ypest ship fo circle the ie 


7 ee 
: mak ty rs 
J aT 


From New York 
Dec. 4, 1924 


Los Angeles 
Dec. 20 


San Francisco 
Dec, 23 


28,310-Mile Cruise 
to 60) Cities 
in 14 Countries 


17 dave in Japan, Chins 
andl Korca: IS days in 
India; & days in Egypt, 
the Nile Country and the 
Holy Land; 11 daysalony 
the Mediterranean, 


Write for profusely ilhas- 
trated booklet which 
BMEWETH eVEry question 
on world cruises, Aul- 
dress Red Sear Line, so, 
| Groadway, American 
Expres, No, 65 Arwaal- 
way, New York, or other 
offices Of ageticics ot 
cither Compaity. 
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When You Reach the)Y osemite 


FOU will concern yourself * 4 with scenery than | 
with mechatusm. | } 
The actne of touring pleasure wmade possible by thar | 
freedom from driving wornes whitay comes te the owner 


of a pertecely lubricarect, fawlesrly 4unctioning engine. 


Perfect lubrication all along the route is assured to u 

the tourst who stops for ail athe Texaco Red Star. yi 

| 

The sight of lean, clear, osphc- colored moter oil / fr 
wherever it i poured —is a promise of perfect lubre ep 


catnti—a promise wv ariably peter neck 


Tiw Feat ( ammuparra'y, ti S.-d tung Petia Priudacti 





Fulfill a Noble Obligation in 
Rockof Hges Granite ¥ 


THAT a satisfaction to choose your own 
fannly memorial of encluring Rock-of Agcs! 
WV When polished—Rock of Ages assures you a 
WV memorial, beautiful, dignified and clean for al] 
Wi time, Its luster 16 brilliant—a-granite splendid 
NT in its Uniform grain and natural gray color. 


‘S222 == 


Tater pon oer Certificate of Perfection 
When placing order for a Hock of Apes 
monument with your local meemvorial mer 

chant. Accept no sobstitutes for Hock of 
Ages granite 
















fect of fon Maree: are Ganactee -- Booklet “Eells you vhost fem ~ dew ae Requew 


BOUTWELL, MILNE ¢&; VARNUM COMPANY 
QUARHIZFAS—ROCK OF AGHT GRANITE 


MONTPELIER, VERMONT 
"QUARRIES AT BARRE, VERMONT" 
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Linder the severe conditions imposed for such 
: cn j LS) Capes ibe ere 

s vis mentee atc. ) fecelved morte | ee 
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Answer the Call of the Mountains 


“Soe America Fient™ 


Glacier @} 





NATIONAL PARK X 
Open June 15 to Shenher is 


ic gut to Glider Parte this simmer, clin up to high places 
and pate across green sulloys, ta tigeed peaks, where meun- 
tain gouts play on the edge of spece. Ride horschack—motoe 
—th comp. All expense tiaure— | to? days—or longer, Mod. 
ern hotels, Take a Glacter-Yellowstone Pork circuir tour. 


Visit Pacifie Northwest 


Though tine from Chicago and Katies Clry via Bhtlineeen Moure-- 
=| hs F be : , ee i 
Jorar cern Pailwory Oeain litle Glacier Path, Spokane, Sentrle, 
Tarvin nine Riertlend: Pree sidectrip to Vaeerueer, FL. arch Pern. trea 
atntw hf yo wiih. Fr rou oo: The Paciie Sieilpert, Alasice oe Call 
Listtunt. wl Coke Chetan, Wainer ond Comer bak= Nuss! Gorka Som 
Nass litnitet trina. 


Pea fhe indoematim or bookhen i ware fathers 
oF TELE gn or odes Lpeter Mearphary dLastearp 


228 ent Aster Sa, Ceca, Ld. Longicte Mile. Now York _ Bh ¥, 
Hal 914 Aadhway Eerchanor, Korwuedtiey, Mu. 


A. ), DICKINSON, Passenger Traffic Muomager 
bt. Poul, Minn, 


GREAT NORTHERN RY. 
Route of the NEW Oriental Limited 
Finest train to Pacific Northwest 


atigthre Hlale, 1 ctebiigere. Pa, 





Preserve 
Your 
Geographics 
1h 
MOLLOY 
MADE 
COVERS 





TAAL. 
be TWe 


REO 





EFOGRAPHICS beamnd in Molloy Made tam 

2 tone embossed covert can be preserved for 
years, Each cover holds one to six copies anid per. 
mites insertion of monthly issues, Price $2.00 cock 
of $3.05 8 pair—imechiuling poritege. instructions 
and punch, which enable yourto bind covers per- 
maneniy yourkeél! without sewing or gluing. 


Binders for ivsucs tem years back are owvnilable. 
Serna your Ormderand money today. Specify years 
ow volumes wanted. Your money refunded if 
you are mot plewerd. 


THE DAVID J]. MOLLOY COMPANY 
2663 NW. Western Aveoue, Chicago, MM. 











PALESTINE—EG VPT 
The Luxury Cruise leeving 
New York, Feb. 4, 1925 
be the finde" LOTTEADAM™ 


Poleih Creole): Obiles ten Aina 
Asiaing, Loe sa ete ties meet 


The “KOTTERDAM™ 


Ey PS tae Pe pelesp, 77 ee dual tid 





Hata wwirhd wide mepotal len ferthe mug 
Te ete Pt Cindafrart wt turer Bp pewial 
Mri. tee plage cele wt hee 
tuning and the-bieh ome of eet lee 
2nd SARgemame oe heel, 
i Daye of Delightful Dlversion 
[tretrnaet melodies Madeiva, Liskin, 
mkt, fer le, Graig, Alpine, Tie be, 
jthems, donnmnntinerlts, the Fimly Laud 
Ai Bey pl, Paty mil the Me briern 
Cadripliy planne ad Gees Bo erugeli. 
ia piteat? | Earn fie 
ribet Ul ainted ie ooo panete 
Gluabratod Folders! an reyes i 


HOLLAND-AMERICA LINE 
21-24 State Street,.New York 
Testu = Phideipht = =Pintarg Chee = ieneepedie |= Tan 
Beto) Atleuti.  femttie Bere thtlesns See Froerieo Sefesoou Wied 
Le eee Bee! Eco fet 




















“Mention the Geographic—It identifies poo." 





The biggest nickel’s worth 





The same nickel that 
keeps an electric fan 
running all day will 
operate af electric 
vacuum clenner 314 
hours, of a washing 
machine for an hour 
armel a half, On the 
motors of these mocl- 
erm servants look for 
the General Electric 
Company morigram. 
The letters are a ayn 
bol of service, the in- 
itials of a frend. 





You can buy an ice-cream 


cone for a nickel; itis cooling 


for aminute. 


Or you can buy electricity 
for a nickel — enough to run 
a twelve-inch G-E fan for 
ten hours! 


Is there any bigger nickel’s 
worth in the world than 
this — coolness and comfort 
all day long, and a feeling of 
freshness at the end? 


ELECTRIC 





























That is, 
American Ex- 


always do, 


Exberteated travelers 
flpy cha rizr their moar’ inta 
a oe 


Praveleres Cheqoes before they 
thas making sure that if im i= lost or etolen, 
before they property sign the chetura, of 
transfer them for value or 


otherwise — Ary 

will mor inst the lowers, In ailditin th, tlre 
know the value of the Aef pial Personal Sere 
whieh ore with these heer This 
service me extended thr the hieetls ilewel- 


reed American Espress sverm ud 


tinttal ofhres round the 
26,700 Eepress Offs in 


id Lond p 


interla- 
Wwarkd and thru 
the United Stutes 


Chequing with American Express Trovelers 
Cheques cf jait ax imple as checking pour 
haf or your ay aad neck more necessity. 
li’s the fine art af ¢ hepaitge-the key te the 
hve urt of Travel, 


L2s0e if 210 eh, S50 gol SI 


bianths “Ain cric an tanta I 
cast anly ffe. per F000, 


POR SALE AT 22.000 wll 
AS I} EXPRESS CoP FCT 


denamnina- 


rove lees Chey Fa 


tects wam? Syaimmeiig Tiedede, Pinte! Aieeerwitiii 
ia . jis 


American Express Co. 


6§ Broadway, New York 
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—the ideal scenic travel rowte 


ORTH? South? East? West? 

Whatever your destination, 
you should plan to include the day- 
light trip up or down this river of 
wondertul and unequaled charm. 
Convenient rail connections. 


A delightful water route 
hetween 


Albany and New York 


For 130 mules an endless panorama 
of Natures most superb handiwork 
viewed in cool comfort from the 
spacious decks of the magnificent 
Day Line flyers! It ts. an experience 
you cannot afford to miss, 

gel oot 
orchentras—auperior cuisine. 

Rail tickets accepted New York 

to Albany and Albany ta New 


terk. Delightful One Day Out- 
ings. Write for illustrated huoklet. 


Hudson River Day Line 


Desbrosses Street Pier, New York City 


Lexuriousa day parlore— 





“Mention the Geographic—Tt identifies you." 







Out of the ordinary rut with all _ Seay : 


things new, novel and entertaining. —“ >224/-— 
A few re-creating weeks or months, : 


IN A DIFFERENT WORLD. = 


The people of Mars are no further away from most of us than are 
those on the other side of our small planet. The appearance, customs 
and characteristics of many of the world’s inhabitants we know only 
from books, pictures and travelers’ tales. See them with your own 
eyes—visit the famous places in which they live! 

Opportunities of doing so under the most favorable conditions imagin- 
able are offered by our Cruises Supreme 1925. 


Gthe MEDITERRANEAN AROUND THE WORLD 


Athrilling circumnaviga- 


All the points of chief in- 
tion of the globe on the 


terestabout the Great Sea 


of the Ancients will be famous, specially chartered 
visited during this 67 day Cunard Cruising Steamer 
crue on the “PRANCONIA.” 


Groaf Waite Star Liner 
“HOMERIC" 
exclusively chartered by 
us. Many shore excur- 
sions of noteworthy 
interest and an especially 
long stay in Egypt, the 

Holy Land, ete. 
rey eer privileges 


io wonderfuldays, travel 
ing via the ever-iascinat- 
ing Mediterranean ta 
Er¢ypt, to India, Ceylon, 
Sumatra, Java, the 
Philippines,China(South, 
and North with Peking), 
Japan in Cherry Blossom 
Time—Hawal— etc 
Numbers strictly limited Numbers strictly limited 
Leaving New York Jan. 24, | Leaving New York Jan.22. 
returning April 1, eee ee aia aaa aie returning May 31. 
Steamer, cuisine, service —the very best that can be offered — the 
management such as only an organization of our matchless experience 
and resources Can provide, 


Printed matter and full particulars on request 


Make your reservations NOW! 
USE COOK'S TRAVELERS’ CHEQUES 





585 Fifth Avenue NEW YORK 253 Broadway 
(wear 470th Srreet) (Opp. City Mall) 


Boston Philadelphia Chicago SanFrancisco LosAngeles Toronto Montreal Vancouver 




















{LAN your trip now to the won- 

derland hel ia trie cyt fHtOF. 
Four white sister ships, the finest 
and fastest on the route, sail 
every two weeks from New York 
reaching Rio in less than I? days. 
No more pleasant vacation can 
be imagined than @ trip on one 
of these Linited States Govern: 
ment vessels to Rio, Santos, 
Montevideo ond Buenos Aires, 


Send the Coupon 
Your Government will send you 
profusely illustrated literature 
noowt South America snd the 
Pan Armericu Line's shine if yuu 
wild nl the coupan bela hr 


Pan America Line 
Munson S&S. 8. Line 


O7 Wall St., Wew York Ciry 
Aime cate Citjeraéara jar 
LU. & SHIPPING BOARD 


Cataalt Vawt Loca! Agen 


INFORMATION BLANK 
Te UU. 3, Shipping Baoordl 
Teefeie. Theat Hiss Washington, DD, 4 


8 faowernniene Pano ber wen 
frmeticn wwe ole Pon America 





© Frank's 


Annual Cruise De Luxe to the 


“) Mediterranean 


| Limited to 400 Guests — 
lows than Half Capacity) 


By Siosniiicent Xew 


Cunard S. S. “SCYTHIA” 


Lilt Fo) ) Gal - Tiare, 
Bers Jan. 29, 1925, 66 Days 


bie v1 hea be Gap Dleie Sass. el GF EP! 
Pores, RHP ee 


_Egypt—Palestine 


Madeira, Spain, Gibraltar, Algiers, Tania, 
Conslantinople, Greece, Lialy, Sicily, 
Riviera, Monte Carlo, France, England 

bia hi tere ian” la fi Herts rye Aankoiype Gealgere, W - iiesits 

iii: 





IPSS, Tein celhe, = 1 Lora, Te en 
Ariel alafereere wih ronrsing jaé@er aml frger 
i * Inver beesé berate eee ips Vint) py ppt a Fi 
bleed Line! toi ani acre (Leer oa Wihing 
far fiamsa.) 
fi yearver wrivikewe int is ee wr lise EL Tee eee, 
fab eeeachie thas “ep lid tiatetee une tet adabin,™ 

Fa pale tet hp pal pr amy ia aEi ure Line ad cTTLHF Lae 
ia — ther ji] fire si meno, deel Poll eid 
pins fcarie 1 e: fiMurea elke « af ‘lisa 


FRANK TOURIST CO. 


5427 Filth Avenue New York 
+t O Sivitie Dh Street. Ptah’ gahim 
2 — hitit Sa Pier, Said Frit tial ei 


mcasatiais Pein Hedda Facet rey 
Er er be i idea ‘LC IOE Laelia " meget] ie 
BEE EET it tant TTA aa 





American Ges Machine Caper 
a4 Clark St, 
Alimert Laeu, Miltat, 
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Kepridichve frau 2 Point 
Machel Mauer, phi 


tity a 1! 
cooly af AS 
A iren, 


Cite, dy 
Swit Ulear 


Ate prominent persons 

an dardtitetiones aetwenl leg 

Dawe Tree =argenne wre 
the fullorwing 


ELW AI Eh 
IRVING [LACHELLER 
PRED W. UPTAM 

W, K KELLOGG 
CITY OF CLEVELAND 


NEW YORK Lirr Is- 
SULA OF, 

WaT WILD TA 
HESERY HurThi 

me PAUW UNIVER: 
SITY 


POTTER FALALER 
COL. EH. ROChRSs 





1OusS DAVEY 
Pier gery 
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The. T. ECs, oe, 124 


Danger Symptoms in your trees 


dre the feaves of any ane of pour trees 
tursig froccea prematurely? in many 
coeees this is caused by @ latk of water 
or possibly by a tack of fool, hh 
eruigelit iridteate o gas leak or some 
special diseose. 

Ave ony of the leaves yellowiail 
The leaves of moat trees have 4 rich 
durk green colar, ad a yellowish ap- 
neorance oftet: indicates a lock of 
waler, oT @ luck af fil cia the aerh| 
(peobably nitrogen), oF both, 

Are any of tie leader wnderrised f 
Thies enerally iilicates o lock of food 
elements; somely, nltrgen, phor: 
phorous and potas. AO tree 
quires fod jouw the amine as any other 
livre ching, 

ty the jfotiage of any iver tire er 
jparse? This weually indicates a tack 
of buch water atid fool, It might 
mean on attack by uw specihe tosect or 
il eat ina. 

fx any iver dying bark al the top? 
This might signify that the root hav 
heel part ME or cut teo severely, of 
downed, or that the water bad been 
drained uwaey. It might indicate @ 
lack af food elements, or ud seritin in- 
nen abtack. 

fy any tree full of dead breaches? 
Li wo, the tree toay be too iletiee, or i 
may be suffering fram a speci dis- 


re 


case or imeect enemy. Wend branches 
are a menace to the bealth of a tree. 

fx the bark afining of falling of f 
This mught be commed by frovt injury. 
oy sth sealed, or ces Pporoniig, oF same 
mechanion! injury. | 

Doce aup tree Fave o@ DP -ohaped 
crorch? La this crotch starting to split 
wpart? Tf oot, it lb only a question 
of time until ie will, Splicting erotches 
ace often indicate] by a large bulge 
an cither sile, of by tiscalared water 
oe Le cait 

dre there any decaying cavities f 
pen cavities ure eaaily obeerved, bust 
many times decav hidden, Deroy 
resubs from octive fungets discuses; 
ance stitted, lt aever steps antil ar 
rested by human «kill, “Dlve principtes 
of treutment ore somewhat sittilur to 
dentistry... Hidden decoy, may be In 
dicated by a swollen plore on the 
trimk, ar by a sunken bark area or by 
a dried bark area, of by o bark clis- 
coloration, or by pimall holes, Somer 
titties it is indicated by wood dust on 
the bark of un the growed 

A nee with any of these eyeeptome 
heeds a real Tree Surgeon Sr is on 
the way to premature death, [et might 
be tow far gone to eave, bit if it is 
possible to save it Davey Tree Sur- 
peeieth mn dl it. Wote of wire neéor- 
ret chee. 


THE DAVEY TREE EXPERT CO., lov,,208 City Bank Bhig., Kent, Ohio 
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DAVEY TREE SURGEONS 
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‘round the world now served bry 
seven PRESIDENT LINERS on 
reguler fortnightly sailings 


me | OM World travel fs meade easy, ficxible, 

OM «ofuxurteus and comfortable by the new 

service of the Dollar Steamahip Line. 

Here are features never 
traveling pablic. 

The optional stopover privilege—e Unique feature 

tHebles you tn op at any Peet of ell, rermoning 
wt Moris, foor were of longer, ond chen ce esng 
Wher wou chess on @ bracr ceectiy like the one-on 
Whirh yeu atinted. (AU pseryatiae may be secured 

LT venice. } 

Por eeron greet Peearent Liners ow enciecls 
| the giahe wii regular fortnightly achedules, Speer, 
cepenca ble Ric, they have beer conmminmibonect 
by the OF. . Grovercenent as carriers of U5, Mail. 
This service slap provides Raimi the World 
Tope io 70 days, with efficient tine wt each of 
the 31 porte for sliorct tripe te the interior, 

While tn port tearepet fer the week at New Ynrk) 
Cie abigh be fog fertel wythout adetitinnel expense, 

Tickets may he purcheeed between any porte 
Gf 200) ge well as Kowad Uiec Worid. 

Gee the world's most interesting sights From 
Now Tork You make Havana, the Poausia Connl 
| ancl the Pacific Canet. Crntinus to Hawa, Kobe, 

Shutig ia ond Hong Kong, 

— Manila and the British Straits Setulements pro: 

Rae much for tie viedt, whether long it short. 

Che Seer Conal brings you to Alenandéria, then 

Magiies, Denon and BM arocjtles, our port of direswrs 

ture for Beto andl New York, 

. Bere is the service which enables you to ae 

the things that mast ieterest you with an usoaial 
| diye of cose ond comfort, 

Yet the entire Round the Work! wip com 

alknat the same oe Your ordinary home [2 POrOre, 
Send the eeapon to on few aditional informa 
tik, OF call the local Drotla Sitemap Looe 


Tore offered to the 


office, or any lecnl ticket oc tourist agent. 
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Hoon hlsceomrm, Tew, Pas Aden, 
Doria fps cer Line, Dept. My, 


Dear yp — Meaen aed me rorpbede 
information relative tm the oew Titer. 
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Invest $1,000 July 
Funds to Net 
$65 a Year 


You may obtain a return of 
$60 or $65 a year on each 
$1,000, with complete safety, 
by investing in Straus First 
Mortgage Bonds, yielding 6 


and 642% interest, Investigate 
these sound securities, Write 
today for 

BOOKLET G-1408 


S.W. STRAUS & CO. 


Eetvihlinked! 1 Pts Loaner porate 
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$2 Yeors Without Loss To Any Investor 
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A Trip to Yesterday 
1] 

A verpege te Boones, old Quebec. and on through 
TPL bis Porites Coie of ihe SaHinay, (= BT #2 
Pee ae lerg ercatele Peon the iewk iol meer. 
Te wee teate | bEELApaPiipes othe }6(Gapodle Sew Tmt ig? 
Lomes, this lone) dof rye Ace Die) Wve a seri 
to mrdisscover. 

Tou con begin. your pourney et Nisaata Falts, toe 
ronftoa, Rockreter, Alewandru Bay, Clayton, Mon: 
teal, ary (ueher. mina] EQ ULELEL the ine Li ay 
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Sone fs postage for Mlowrared bookler, 
ci fae Sen,” mchuding map anc wuide, ta: fe 
PUR ce Powe, Trot Manager, ¢ Shas remap 
bins, Dek, Hi! i; ot Building, bborersal, Conaala, 
A Thovisond Afiles of Trowel 
A Thowsond Thrills of Piewsure 


NADA STEAMSHIP LINES 
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“Raenticon the Geographic—ilt léentifbes you,” 
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HE famous car- 

i toons “When 
a Feller Needs a 
Friend” are fae 
miliar to millions 
of newspaper 
renders, You will 
find this “feller” 
wherever there 
are children of the 
poor cooped wo in 
squalid quarters. 
The Fresh Ai 
Funds organized |= oo 
by newspapers Z [wile 2 
and other kindly canine co Fo EME | 
folk are doing a "Sao. 
splendid work im 
getting children out af the city and mmo the 
country, They need your help, 





Find out what is being done tn your community 
to give these poor, pinched, naturestarved 
children the happiest time of their lives. If a 
Fresh “Air Pond has been started give it your 
heatticst support. But if nothing of i the kind is 
under way won't you ask your tayorite news- 

paper to help start a Presh Aur Campaign? 
‘They know all about the work that other hig 
newspapers are ‘doing. Don't wait. There w 
nota precious minute to lose—the Summer will 
slip away so fast, 


If you live in the country will you share your 
home with some poor child this Summer—even 
for two weeks? Your own newspaper un: 
doubtedly knows of boysand pirls whoneed just 


One great metropolitan clotene that ty 
can uch a child to the countre tor two weeks fir 
only $7. The same newepmper fighires that Lost 
year it gare the children of ite city more than S04 
ae af happiness! (4,080 children were given 
teh alr vacations —twe weeks cach; GOOO were 


faced in the camps maiotaimed by this or Wapfmeper 


and A were went to private hoes, Llut there the + 


were ag DOG pr cohen nedor thes 14,000 places 
—Ilees than half were taken care of, 


.. . needs a frien 


i ad) pol A 
SA er Lie i 
Pee ores rn | 
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the help that you 
can give. Poor 
youtlgsters—it 
will be the first 
time that many of 
them have seen a 
green held or brook 
orreal woods, Fire 
escapes, buming 
hot side-walka, 
brick walls 
these are the 
wretched substi 
tutes for trees and 
flowers that they 
have known. 

The gratitude of 
the boys anid girls 
who are taken into private homes ts pathetic. 
le is usually their fret glimpse of a re cal home. 





bet ART WE GOING 
7 BO ABCUT HF 





Hf you have children of your own think what 


it would mean tose them droop- (if A 
ing and withering in the stulling , 
heat of dark airless rooms all f ia 
Simmer, playing tag with death wir g* 
in truck-jammed streets, # *% 
In memory of your own happy = nay 
childhood—or perhaps in regret. “% fy = 
for the fun that you vemiseel— Aun: 4 
will you help? If youare mthe = yy 
city, send some needy children (git 
to the country. If ‘you are im etre 
ee 
the country, take them away |; ae 
from the city, [tasasplerdal “eteL 


thing to da, fae fe 


reruril Wwuel keep me uw go nar CPE of these chil- 
dren and Wt waa found tha ee 

weight at the end of 
country was menly five pounds for each child. 
Alo anciol eerrice fe more important than this of 
bithfing healthy bows acl giris. 
Po ortvelfeticrturnl mov tie a petiterceter 
change dn. the Ufe of a chikh 


This lathe time of the wear when every bery ond 


AvHtape gain arb 


aotwo wrecks wtay in € 


Ay warticna bes 


rene a feiond". How many yowsgeere will 


The boys and girls were given a eritiesl pibyale 
eromingrion before they were pent off, ona 
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HALEY FISKE, President. 
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METROPOLITAN LIFE INSURANCE COMPANY~NEW YORK 
Biggest inthe World, More Assets, Move Policyholders, More Insurance in force, More new Insurance each year 


“Menton the Geogtaniic—lt identibes you,” 


Victrola production larger than ever 


In order to insure the greatest possible production from the Victor 
factories—the largest in the world devoted to musical products—manufac: 
turing schedules for the entire year have been approved earlier than usual. 
They call for 48% more Victrola instruments than we made in 1923. 

Present and future Victrola owners can share our satisfaction in 
knowing that Victor quality has made such plans possible. 

Twenty-one Victrola styles trom $25 up. | 


The voice of Ponszelle is a story. She 
sings; she more than sings: she transforr 
situations and events inte glorious melody. 
This ia the more etriking in her Victor 
Records; in playing such records as those 
given below we feel her presence walking 
across. the stage of our imaginations on 
Wings of sound: 
Aidu—=Titorin ringitor 
Adide—+O parila ite 
Erngnd=—Eroast involarni i 
Porm del Destino— Pace pace cin Dio | 40 200 
pia Song (hrahmal lioct 140 
a | caMatey {Plcancer-SoeT) ' : Victrola So. 50 Ll ortable) 
PONSELLE e501 


Victor Artist Rachmaninafi kaw mises ktiswes bye hizhouwa? oF cok 
to compose it, how to play it, and how ir 
should be reprodueed, It is significant that 
in the light of previous experience, he 
chose the Victor to reproducw his art. CH 
thetwenty-nine records listed mone perhaps 
five greater insight into the personality 
of the artist nor of his profound pemiis: 


Doubledaced 
7 o447 £2.00 








ea | Double faced 
Prelude in Cr Maher ( Xachemaninod t - sara 
Prebadce in ts Micuat CRachrmaningd | 6261 $200 
Pretade in ( Sharp Miser ; 
> —_ " (Hachmanino” | Aid j.50 
MW ishirin, a! Saag Ee ' | 
RACHMANINOFF § ‘Troihs on trainceus Fos 2.00 Viewoia Na. 110 
tas Silla 
Vietor Artist fi hinhogany, ook 
Toe know the work of an artist ond ta ox wal istey 


know it well is to appreciate doubly the 
Vicor Records made by that artist. Mime, 
Schumann-Heink has been heard by co 
many American audiences that unless her 
Victor Records were indeed her other self 
the discrepancy would be noted, not by 
the few but by the many. The fact is that 
intonation, interpretation, phrasing, 
these things on Victor Records are 
Schumann-Heink herself as the following 
records serve to show: 


fiudeeate Fidelis 





Duwhle-faced 






rh ~ Tenants hy tod to. Thee oe 
La? ie TET Its]. 7 p mal ~ Serenge | oes | ine id Faw . : : 
= eg EE eee Well thine et ; #32 1.80 Vietrale No. 241 
tor Artist Cd Folks at Plats fee ae bai occas = a 
‘Dine Bocery 562 i ees © ACY, ee wr ei TP 





There is but one Victrola and thar is made by the 
Victor Company—loak for these Victor trade marks 


)Victrola 


Victor Talking Machine Company, Camden.N. J. 













FIFTEEN 
YEGETABLES 
IN ONE SOUP! 


Vegetables of such extraordinary quality 
that no home could hope to obtain them for 
its regular supply! 

This is one reason so many people say 
Campbell's Vegetable Soup is the best they 
ever tasted. 


It takes a large number of ingredients and 
just the night kind of ingredients to make 


such exceptionally good vegetable soup. 


_ Campbell's Vegetable Soup has thirty-two 
different ingredients. And they are the best 
that money can bury. 

So hearty that it is eaten frequently as a 
meal. 

Se delicious that it's famous! 








I kinds licents 2 can 
Our colors are Red-ond-W hite, TT 7 
W dette elaanter Checats eet itech denstl night, i ih rie artes med TOT cp wat 
‘or they're on the Label =z ec = —— 
That hems to our table LT 8 vey ee oo cs hy omg a i re 
The Campbell's we eat with delight! ee ia oF Ge fl TOC 





The Switchboard Comes to Life 





fero hour approaches, Wire chief 
and assiztants are set for the “cut-over” 
that will bring a new central office inte 
bern. 

In the room above operators sit at 
the new switchboard, Two years this 
equipment has been building. It em- 
bodies the developments of hundreds of 
engineers and incorporates the scientific 
research of several decades. Now it is 
ready, tested in its parts but unused as 
an implement of service, 


In the terminal room men stand in 
line before frames of myriad wires, the 
connections broken by tiny insulators: 
Midnight comes, A handkerchief is 
waved. The meulators are ripped from 
the frames: In LE second the new cwitch- 
board becomes a thing alive. Without 
ther knowledge thousands of sulsscrib- 


ers are transferred from the old switch- 
board to the new. Even a chance con- 
versation begun through the old board 
iscontinued without interruption through 
the new. The new exchange provides 
tor further growth. 


This cut-over of a switchboard js but 
one example, one of many engineering 
achievernents that have made possible 
a wider and prompter use of the tele- 
phore. 


To-day, in maintaining a national 
telephone service, the American Tele- 
phone and Telegraph Company, 
through its engineering and research de- 
partments, continuously makes. avail- 
able for its Associated Companies im- 
provements in apparatus and in meth- 
ods of operation. 


4%, AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


Peieel 
Fi ), AND ASSOCIATED COMPANIES 
5, Sa BELL SYSTEM 

at id 


ca One Policy, One System, Universal Service 
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—and then she got her Philco! 


n a a = a = Ct fa 
ranking # car is “no bisiness for a lady —or a 
min, either. tn the entercencwas—on bonely roads, rai- 


road cratsings of traffic-jammerd streets 
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demiunds Phiuleo power and Phileo dependalility. 
Thats why veteran car owners insist on Philto 


Botteries., “Phev know that with a touch of the <tarter— 


| 
\ 


a mighty surge of Philte’s moter-whirling power— 
theyre off! No hang-ups in trathe. No hand-cranking. 
A ntter CA|SITICUCES, 

Why take chances. on gust an ordinary hattery— 
especially when you can get a full-size, full-powered, 


i i Bh i =! 


dependable battery made by Fhileo for $15.95 wp 7— 








depending on type and geographicn locatron 

| 1 [4 ere<cul a Ca 5 5 a. 
nsipilen, Gulu | Geb: euetdben for Maximum protection against battery ftalure— 
Phiten baillt.in Charge Indlicater, eee ‘ 
chick ariia at = iaace ‘WITH for quickest starts, brightest Iiehts and. sure-hre igri- 
Lr] » of a bydrome : 
- hire ad hercait Lonel. a OTATIMUS §«OVerT-SsIZe 6>woO-Ve@ar-fudarantee 
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Micky). pnletiehe ed ack bbe aieed Philco Diamond-ternud] Lattery with Ploleo Retainers. 

Racin ideal “file 11 ate, dew Thre @ also the  lowest-cost-per-month-ot-service 
i F i} 1 a r 
alii lunar hat rap crue fe iattery ever foilt. Mer your Philco mow, 
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wer. Voltine aod Clearness uf Philadelphia Storage Battery Company 
Perr ba fit) eg Oo eT = : . 
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FAR S@OTOR CUANED THE CAM ERE 











The Ciné-Kodak makes motion pictures 


Take a Ciné-Kodak along on your trip, 


is as unusual as a fox hunt or as plain ‘tornery”’ 


Whether the scene 
as a mule on a 


rough trail you will have exceptional opportunity for pictures. 
And think of the delight at having these precious travel scenes 


in morron. 

Home again you can show, on 
Your OWN serten, your trip through 
the Yellowstone or Your journey 
abroad, in pictures that Jive. 

It's all easy—emphatically so, 
Press the button, the motor cranks 
the camera and “we do rhe rest,” 

This Eastman invention has re- 
duced the operating expense $o per 


cent as compared with outfits using 


standard width film. Price com- 
plete, $335 including Cimé-Kodak, 
with either tripod and crank or 
niotor drive, Screen and Kodascope 
to pro ject notonly your pictures but 
professional trav nel pictures, com- 
edies, dramas, which may be rented 
from Kodascope Libraries, Inc. 


Ack your deatter far denkiet  Motran 
Pretures the Kodak May” or write ae 


Eastman Kodak Company, Rochester, N.Y., rie maser cin 
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U.S.Royal Cords 


[TT wasn't so long ago that most You don't find the Royal Cord 


men made quiteaceremony of user atall ready to carry on mile- 
buying atire—andeventhen paid age experiments—at his own 
outtheirmoney withsomedoubts. expense. 

Today when ao Royal Cord user Each Royal Cord he buys does 
wants anew tire, be buysan- gaa more than he would have 
otherRoyalbecausetherersno | US ) asked of in » a wy 
other reasonable thing todo. “== (jnited States Rubber Company 


ail = » hei 


U.S. Dives are the only Hreade fhe world queda enf cords solutioned im raw muller latex 


NITED STATES TIRES ARE GOOD TIRFRES 








Economical, Care-Free Service 
Far Above Its Price-Class 


lt is not too much to say that the good 
Niaxwell & one of the must ekilhtully 
chrinerred cats in Amenca. 


itis likewise tructhatin many processes of 
its production mp rt 
cconomics, with better 
and finer resulta, have 
been achieved, 

Translated into cancrete 
tens, this means a car 
eclling for considerably 
less than $1,000, that 
acoclerates from $ ta 25 
miles on hemur 0 elit 
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he retire CAOCL Le if aT rnocountere “a 


That rales with the case 





vin care of higher price; 

That delivers ig reliable mileage at mainte- 
nance atid opemiliig Cosk eo Livy 8 literally 
to ae, 

How 1 Maxwell engineering saves 

the owner money i dlustrated by a score 


roci 


Or Tare cif structural details 
the pisten wrist pin, 
COnMeCti Me 


for istance, 
slot for the 


Duke, 
(snnidinig cut a 
rod bale is accepted practice 


But this practice weakens the wrist pin al 
the point of greatest stress. Maxwell 
engl incers Create the bolt-slot b iW adcpie tara 
the pen, leaving the min the same thick- 


nese oll the way through, and taking awuy 
nore of its streneth, 





All Muatiwvlf 
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MAA WELL taste 
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SALES CORPORATION, 


Result: Maxwell has neve©r had one 
complaint regarding a broken wrist pin 
which means tha ered Miasweill owners 
are relieved of a Very expensive repalr. 





In ordinary Consetruc- 
tion, the pawerimpulses, 
however ¢mooth the 
motor may be, 
mitted to the chassis, 
while shack and 
vibration due to road 
rourliness art likewise 


Cras thea tothe THO? 


‘The front end of the 
wood Wlaxwell motor 
mounted upon a fost plotform spring, 
which actually increases metoremoochness 
and protects the motor from road shock 


are (rank 





Phe some farsighted engineering has 
devised uutormatic and positive lubmeation 
for the clutch release bearing, thus 
elimirn: ating what is a source of trouble 
and Pa peiise i TLL Caos. 
Sa throughout the entire car—ar every 
turn, advanced enmneering atid precision 
manufacturing save for the owner. 
lf there teany-secret about good Nlaxwell 
durability. reu sabilt i amd SAtisiactiofgi, it Ae 
told by Maxwell Knowledge of where to 
cave, aod where to spend without imi 
So, ithe good Viaxwell, the fKuyer persia 
car that provides economy. in the price, 
gad even more important economy inthe 
low cost for which it returns its reliable, 
cuire-tree service. 


foe cer iweeeee 


attrensty ir pian, 


DETROIT, AUICHTOAN 
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LOL MOTOR COMPARYT OF 
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Yaral, Afarrarie &., 
peorvcoed ak Jerary 
Copper Screen GCinik 
Canes 
Afr. Wetarmice, 


A oe Cloth W Ww ms ee 


of More Than12 Years’ Service 


Metil screen cloth con he ‘subjected to no more severe test 
than that impesed by the damp, sale-laden air of the seacoast 


Here, then, m a record worthy of your attention. 


The: picee of screen cloth pictured abowe was taken from 
the vacht of Mr. MieWormick {af McCormick and French, 
Architects, Wilkes Barre, Po.) after it had srén nearly 13 
yeours of octrve service. 


Air. McCormick say 


“here are eleven (202) mindawer on each side. ALL 
of wilychwere coprred on fhe onfade toh four Caper 
fusect Screen Cloth when the beat was built, in FOTO. 
Perey hore neter bers rrartiied and are all in: perfeet 
commiting, and to olf appedrancds will fait iwother fhir- 
feem (fa) pears. 


Jersey Copper hiseet Seren Cloth, is enthusiastically en- 
dorsed by Home Onners. Architects and Builders, who 
use tt—both on account of the great durability and its ya- 
ginal stiffeess and atrength.  Uniike ordinary copper ecieen 
cloth it will nas stretch or bulge. owing to o spectal Roebling 
process which gives the wires stittmess and streneth com- 
mirable to that of steel, 


Screen Cloth 
write us and we will tell voy how: to get 
“A Matter ot 
whith vou will And well worth 


If you cannot readily obtain Jersey Copper 
in your locality 
it, abo send tou an interesting booklet. 
Health and Comfort,” 
readin. 


THe New Jersey Wire ClotH Company 
652 South Broad Street 


Trenton New Jerney 


vTrritaeteitiveerttrelit ft tttrae | 
TrLLiLLeititeeeitioercitirtiaetaertegy +? 
gutszzaaasreresssseitvaiatie: 
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fn the ohiong panel 


Boke wn unretnithed hein 
eraph, octual size, of the copper 
screen tlath, beavy grade, token 
from Air. Metlunmick'’s vacht after 
nearly 13. years service along the 
Atlantic Seacowst. [ts general 
cinditin speaks fur steelf 


fu the circie 


In an enlarged view (magnified 4 
diameters) of a part of the sanic 
cloth. It 19: interesting to note that 
thoogh the metal) has corraded 
(for @#/f metals commanty weead by 
man aa! corrode) oven after 12 
vears thi corrosion is not sufie 
cient to weaken the metal ma- 
tenally, Note, aleo, that the aur- 
taece of the metal hoe been attected 
etree, Dhis is because the cloth 
mo made of wire which is abwo- 
lutely uniform in ompostior— 
OA pure copaer, 





Screen Cloth 


Mace of Copper 19.8% Pure 








, 
Take A K 1 Kodak with you 


Ce ee ee I. in Se a) = ai 
ihferraPpite MOOAKS plea ae 
ain - 








Kastman Kodak Company, Rochester, N.Y.,; 





Everyiyxly sees the practical need of 
If; OWL Customers include some of 
the wealthyest men and women in the 


country; they re-order again and again. 


‘The paper is the kind to 
be proud af—clear, smooth, 
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Few people could resist 
this bargain in note paper 


INS you can purchase almost a 
years supply of charming “per- 
sonal” atatinnery for a dollir. 


used with perfect propriety for most 
all occasions. 

For such matters as a note to trades 
people, the doctor, the dentist, club 
members, a chatty line to a friend or 
the younpsters away on vacation, it is 
pretty nearly ideal. 


Let us send you a box to- 
day. Merely write— better 





fine quality National Bank gi | sill, print your name on 
Boand—az Butler paper. You note sheets r slip of paper, enclose 
know what that means— loo Stand mail and we ll ship 
an exceptional value. envelopes immediately, prepaad, Or 





Your name appears in 
trim blue Gothic letters— 
ever a. tasteful mark of 
Wentihcatien, 

Stationery like this may be 


Pritted with your 
name avd address 


ir JOO 
Bac 






if inconvenient, we will 


ship CC, ©. D. 

Outade U, 5.Asand West 
of Denver add 105% to re- 
ruttance. 





AMERICAN STATIONERY COMPANY 


$03 Park Avenue, Peru, Indigna 


aL 


Men Who Care 
For whiter teeth are 
now fighting film 


Wherever vou)~o among core ful 
people you ste teeth that glisten ricw., 
Millions of people every day cemlsat 
the diney tin. 

This test will show you how, The 
reauits will amaze aio) delight you. 


i , yal m 
Wake tt. for Yor OW) Sake, now, 


Those dingy coats 


Pil is that viscous Coal you feel 
Woch of It Prsrvsts the toothirrsh, 
clings and stays. Sui the hii «lis 
colors. then it forms dingy coats whith 
hide the luster of the teeth, 

Film giso causes most tooth troubles. 
it holds food substunce which fer: 
ments mid forme: seid; It holds the 
ew in coniict ‘VItii ere teeth to Cale 
(hay. 

(Jernis breed Gy I 
‘They, with trtur, are the chiet cause 
al pyuTThes, 


Few people escaped these trinililes. 





Lanes mm Alt 


So dental science Has found 


vy fight thint 





twin ways 10 da 





Watch its effects 


Pepsodent also maltiples the alkalimn- 


ivi as Wellas the Starch 





iy of the sa 


digestant in sahva. Those agents are 


ae 
| 


there to constantly feht cis and ci- 
pest starch deposits on teeth Every 


use of Pepsodent-pives them manifold 


erect. 


Thos Pepsedent does essential things 
which old ways cannot do. ‘The re 
sults are quickly seen and tell fa 





ane con tlonkt the benmetts 


they bring. 


fil, One acts to disinte- || Protect the | Send the cotypon for a 





- s27T To 
remove it wiithicrtit harming) 


Prate tic filer, tha ol 





Enamel 1-Day Tobe Note how 


clean the teeth Teel atter 





1 STi a1 fi ot a 
SCOT Eye . Pepe dete as ra ueine. Watk the absence 
Lfter mony caret gtates the film, ei seecite . fie a, 
a 4 : 2 , = hei i« ba tJ | TE % fa iL | ii ; jive 
tests these toethods were en Femme Pes cut totaal aT eee 
I t e Lae Mia, | iT i" a hut if re 
peli ip rt cl, \ ney sie teat | with 46 guet wa Hy i ae tect : : 
paste was crented to apply softer than enamel, |] 'e Cloudy coats ney 
them daly, The tame. 1s ever tee a hihn Once learn Us Way To 
Pepsodent. Now leading combatant which whiter, cleaner, sater teeth 


dentists the world aver are corti thresh grit, alti yin will always i cE 


Or eMEz TES Tarn) HHItL. 





The Mew-Day Dentifrice 


cow ddvieedl liv. leading dentists the 


oP wer 


CUT OUT THE COUPON NOW 










them. Cut ott conpe now, 


10-DAY TUBE FREE ™ 
THE PEPSODENT COMPANY 


corm | 3 ot 4. | fe Al Thiy ih ira Ei i 1a . 


Mail weDay Tobe of Pepeodent to 


eee 









Cniy ote tobe tie a tamaly: 


ee —— = 


Moderately Priced hy 
PERGOLAS| 


Your garden's beauty, the entice ctfoct 
al your grounds, will be improved by an 
artieoliadls chesigned and correctly placed 
pergola, shelter house, of cee arbor, 


Because we specialize in mach work, we 
areable te «lier you pavgelas, and garden 
equipment of all kinds, ata vere moderate 
eoat—iven thant sock work comm when done 
wriak(Miully by local corpeniters. 


From ou you get materials thature chosrn 
for the purpose, pot together by experi, 
All columns oned are Kall Licks Jonieer Cols 
umn they will pil, vain, CON apart, 


Seri 3th: for Garden Equipment tar 
log S44, showing pergoine, garden lhariusers.,. 
lartize fercea, reli fa. FOso nroore, sre 
dials, fountains, bird-bathe, gating glotres, 
lawn umbrellas, and garden and beach 
furniture. 


Hartmann-Saonders Company, 
2187 Elston Avenus, Chicayo 
Ehowrowme: ft Est 3th &., New York Cory 


HARTMANN SANDERS 


Po i: 


F Fa i 
a a 
rar. d FThvi ae 
4 —— 
bs es 
— 
: a = = 
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GOLD MEDAL PEONIES 


| the 142 i] ws atic] sy wae ALWwie Ti 
can Peony Sophnty, it Ganperiiicon weth 
arawers fram Moaseochoittta ta Sarth 
kota, the Drand Prony Pavan was dwarted 
the three highest prime 






onl. (hie 
1 





A 






fr!) Gul? Medal. ou dnc éallectiut, ape 
ee eee 






(tJ Gmd Medal au tuguiigedi ru muir 


cording prony—Mer, a. M, Bron, 






ir 





Le 


Siler edal es wendrrtel new pant 
wiles AroRH Tey ye ry 
ieihig pevny—irtic Gentry, 












Comprtent jralpes declared the Wrapicl Peay 
Paring exiiilag te. be the “greatest diajilay* 
bl tee peotkes exer shot, 


Yoo will wont 


atl fa plunt rocte from this 
prime-winning 


foe—in oo Peony Map- 
Al guile yo Et da a bel givieg the hie 
tory of [he peony, Witrieties, oueurr, ee 
Pree te thoat-jnitebasing roosts: oaleerwise 516. 


TIE BRAND PEONY FARMS 


Bog 25, Fierihaolt, Minwn. 








“mention the Gedgraphic—rs 

















RECORDED 
FOR ALL TIME 
Let ts assist you in deciding 
upon the memorial best 
suited to ‘your specie pur- 
pose. 












Aoadiet UC" send nen srouest 


HARRISON GRANITE COMPANT.,. Ine 

Naw Tork N.Y. 
Demi Chieage Pirwbogh 
Wh che Fisttw, Ne! be pai nbot 





nk) Fifabs rat tir Aadiidid jar! Paras 


Oncor 





Pel ctttimet gut! ie 














Porte Bingeutor “a 
For short trips oc long tours in 
every outdoor activiry the efficient 
Biascope means added pleasure. 


Mand Sra¢dmalern, [by snail ald fag 
Afomury tek cuaranies, (Cimber free. 


Wollensak Optical Company 


Roctanter, i. Y. 

















identifiew you." 
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“HANDY GRIP"AND REFILL 
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ha 
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When we say to you that the 
Shaving Stick has important ad 
vantages over shaving preparations 
in any ol Ler form, we can do so 
without bias, for we manufacture 
shaving sticks, powder and cream. 

In its attractive nickel box, our 


The famous “Handy Crete 


\\ 


For Comfort, Convenience and Eco 





"a 
"Handy Grip” Shaving Stick is most 
convenient fortraveling. fewull not 


crush when packed, and it makes a 
wonderful lather for easy shaving. 


It is not uncommon fora Colgate 
Shaving Stick to lost more than a 
year in daly wae, 


‘with « triglsise shaving stick 


in nickel box; sent for We, When the trial stick is gone, 
buy Colgate “Refills” for the price of the soap alone, 2. 


COLGATE & CO, 


Dept. 66, 199 Fulton St. NEW YORK | 


Honolulu ss 








othe FAR EAST 


} MAGIC world of tinkling bells, 
. bright blossoms, strange cuatomi— 
yet. a world in which the American 
traveler finds every convenience oral 
comfort to which he is pccusromud. 
Oneof ivegreat aleter ahins sitilsey cry 
eg + weeks over the Sunshine Belt from 
Sn Frincleros to Honolulu. Afrer o 
lay" s stopover at Honolulu with ite 
famed -hospitaliry, flowers, dances otul 
heechce onto Tokohe¢n a, Kobe, 
Shunvhal, Hong Kong and Manila. 


The slipes ara next sittings wre: 


Pres. Wilson July22 Sept. 30 
Pres. Lincoln Aug. 5 Oct. 14 
Pres. Cleveland Anug.19 Oct, 28 
Pres. Pierce Sept. 2 Nov. 11 
Pres. Tait Sept.l6 Nov. 25 


Send the Coupon 
Neil che common today to Waahingtcn. 
In return. pou will receive Ulustratec 
booklets and other literature oomeaining 
detailed imformation about the Ctient 
and the Pucttic Mail Steamship Com- 
pany 's service, 


Pacific Mail S.58. Co. 


32 Broadway = s os Mew York Ciry 
$08 California St. . , San Francisco, Calif, 
$0) &. Spring St... . « Los Asigetes, Coli. 


Connale your local agents 


Adorucging (senators dor 


U. & SHIPPING BOARD 


INFORMATION BLANK 
U. 5. SHIPPING BOARD 
Inform TH, Biss Washington, D.C. 


Please seu! ine rhe booklets giving travel facts 
about the Chiene and the Macitic Mail = 3. Cx, 


Hare 








Adirras 


Town 








2000 h Miles of Alpine 
ada 


and Sheltered Smile Seas 

















entre Soreer Sear ef Ber Maen Poetic Coal 


He ore iborese meompurmble, "Canadian Matioenal™ 
Vacation Tours you can make atone one, or separately, 
at tnoderate expense: — 
1 init Jasper National Pork, the largest in America, 
# Mop ping ar a Park [ odge (36 up Amencan pila | 
Acoieclation 40 flussts inom Alpe ot 
g.ipoo wpaare rules of scenic glories in the Canndian Rockin 
2 Cros America the Canadian National way—a tour be- 
* yond imaginanon—induding laeper atonal Park. Me. 
Roteoan, pint glade, tarmnencdous gorresamad tumbling rivers. 
Take the Triangle Tour of Brits Columbia starting 
3, at Jasper Narional Park, through the highest Canadian 
Rloces to Prince ee pe, them 940 miles by sgeamer threnapts 
“Aunerica's Norway” to Vancouver; back to Jasper by rail 
through placid meuniin—2300 miles of pained, anuw 
crewed mountuira, rushing overs and green foresr 
Ask for tours fares, sepever prvileges and. illuseraed 


bucked ets : é é * 
Offices in the United States 

fingen—34) Washington Se. AMinnewpolie—aiil amd Aer. auth 
Boflalas i Seach, Division Se. ew Fork—aape Bey Coe. 458 Se, 
Chieupe—io8 Wert Adee Se. Pinladelphio—qor Franklin Truot 
Cinenmait— 408 7 action Mie. Bathing 
Cleveland —igh Lnien Trust Pluiburate505 Pork Bidg. 

hui Leftragt PariLend, py erie ri rink Ny. Ste 
Detemit—1359 Grirecdd Se Portland, Cre-—aactty Thais) St 
EAdwb—a30 Wheat Saissericot Sit. jd Lis yon! Wletesiatcte Les leede 
Aurea City 974-395 Raley 5h. Pael—Car. ath aul Jacke Sou. 

hachiatige ni oe Ae Frmcice—ooo Nlarket St. 
Li dngeie—a) So Socing St, Seattle —gaa Second Ave. 





Ne Passports Requir <= 


(ANADIAN NATIONAL 
RAILWAYS 


The Largest Railway Syficm im the World 








Like the anripplrd 
sirface of a ecoode 
land fool, Piate 
Glass farthjully re- 
dlecta ftgfts acd 
shades, [ts beautl- 
pully pofinivrd Hr = 
feces catch the ial 
fiett: amd shodvect 
ef nafure'is pictures 
aad refiect them ath 
a fidelity aed heil- 
iante rorpesier [4 
any otter glare, Tie 
architectural valve af 
this charatterishe af 
Plate Gluu i ap- 
furent in any reii- 
ani, 


REFLECTED 
BEAUTY 


‘ec 





TTINDOWS, like other architectural features, 

¥? are essential elements of a building's. char- 

acter. Plate Glass tn the windows makes an amaz- 

ing difference. It transforms the appearance of 
the entire house. 

Yet Plate Glass is not an-expensive item in any 
house. Its cost is not more than | per cent of the 
total cost of the house, and is many times repaid 
in increased rentability and salability. Your archi- 
tect will glailly furnish you comparative figures. 
PLATE GLASS MANUFACTURERS ¢f AMERICA 


PROTECTION 
That Pays All Year Round 
"JAN. | FEB. | MAR APR. | 
mT yet] Fe eleTe Tes] eyelet pr] Fla 


CLL feleinttinit ire lt alelsielelager [tie 


~ Eh 
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dirt, 


20 YP — se 
deneinld Jebor—dee pe wall paper awd decor 


Aevfr ser angi, af, oma 


rions (eth wad vleow eaves TS45 tu 40% 


Beh fea 


for them: 


These comiorts gre Gaving ond poyme ! 
ey 2 hecresit¥ 


wee ewery day ig the your, They art 
of good household teoomomy, 
1 will poy vou to investhgate the ecett of mptalliie 
Chamberin Atetal Weather Stripa im ye 
They wre not pensive, The aeperignce | 
thomsanals ahows that their erst 4 ere than sav | 
ri taek plone. f 
Atel think of the camiort they give—the protec- 
hott against dist, dirt, aod soot constantly siitme 
mn. Ther emi this felt sezatnst needless dirt—z 
trlnives Lekeor retreat frit daily tiaks, 


Wer ab 


i eo thoroughly pava fin 
taclf im satmiactiin, In Heating months (Chamber 
lim Strips dave ‘> on fuel Keep all 
Ihe betes wrth Ponds draughts Stig 
hoot and wueows 


—— 


CHAMBERLIN: 
METAL WEATHER STRIPS 


WCE (893-THE STANDARD 


pein 
Se fea 
pelEets ad 


rata 






i imal | | Bial. | Th FETs 7 | le 4 i a] iT e | 

Cree abe thee port of the lnwee while closing all 

[HiFLi agpattint dedioght Deornte autonmdticnlly They ure 
EHIME TE stalled eeqearntely or it conjunetin  witl 


unbetlin Metal Weather Strips 


Chamberlin Metal Weather Strip Company 
1646 W. Latayette Boulevard Detroit, Michigan 


(uum ber ion Aleial Wenaiher Strip (Cm, 
itt W. Lalayerte Blvd. Detriat, Michigan 


. 
ii imi del ae li 


retim lie Core Tion wie ; resumes Thr 
eek wy { 
1 ; 1 er 
mmlserlin | 1c a bottom 
oa Fi 5 . 7 

A Thgerel ses lat letnl Weather String ln any lintttoe—ChiSice 
I likin [| I i Pa iit bey bil WT jaial ik viper Pee | 
Lhigr 

ne — 

id 


‘Oy anal Siete 
king, Thegt,,. All 


The DECKRULLO-NETTEL Camera 
Michie Accurate and Mechanically pertect—the Deck- 
rule betial Camera bee the enddorecmeant of scientific 
Traefe aied coon! photographers the world ever. Meets 
mont enecting demands with enter y iniely perfect eeanite, 
Particularis wilted to high speeds, working at |-2800 of 2 
second. Ad inatable struts sant Lt io any focel bemgth |= cig 
€ Rapid focwsing accomplished while the camern is shot, 
by meee of a acele on the tog, The fecal plane abutter. 
with raechanical adjuelment of micrometer precision. is 
dninfiuenced Wr any climatic condition. This also makes 
possible the slowest spends by a agoeciol iere<haniem sartnilar 
ap the abrbrake. No other camera hae thie advantage. 
€ Accommedstes highspeed plates. file-packs or roll 
(ese ios sieee 4 ad, Sw eG, end a7. Regul oot- 
fit neledes camera, lene, pack adapter, 3 plate bolder and 
anticus teheese. Special leneee ene gipmeal ta Geer 
(Made by the famous Conterss-Mettel Works, the W orki's 
Lareest Makers of Procien Caineres. You mut wee it tn 
aporerials iis completes superiority C, Special traper a 
momlels ace made in Teakwood firnash at abel 2S entre. 


4 | 30 to 396 5 ond for Deacriptive 


Liferatere Gratis 


G. GENNERT, 


Inc., American Distributors 
26 East 1305 Street. New York City 


A DISTANT SCENE! 
Histerical ! Picturesque! 


i . ae | sal Biie 
1EE. TLE If cles TEL Ce ipoed Ottrarei 


PRISM BINOCULAR 
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fa hi al iil ATT. eee ee 


Gre Leela 

Aad tor Benocular witt 

Atyour (pac 

or Dvaler’s 

Sussteldl, Lorch & Schimmel 
rds | bie hes oe 


LS A eh Feira 


chords be 


Piero fos, jewerikt 


am York, 


Fill Your Walls With 
Pretty Pictures 


Pine ia certnty sn pictere age, ancl gacture 
hanging mode aay whens you am 


Moore Push-Pins 


“Srl Jfeede— ie! Poin" 


_ Ee 








The Gne needle-like pointe will mot njoie uneoueied J 


Ppichines or phetogmphe, cor mur wall paper or plashes, 
For peso freed pciives, murrora, efc., uae 


Moore Push-less Hangers 
“The Menger with whe Titioe™ 
10c. pkts. iL” 
MOORE PUSH-PIN CO, 


Morne Jounariioon| Piilodalotiia, a, 





Whether you howe a 
heard “ihe wire” of aa 
efi as sith, yunsr gioval 
thow ull become @ 

cot shee if vou real 
~e roo Aes 
ow thawing booklice 
jacat alieRiral. A fort 
Gerd respacet ama we'll 
gliaaily Ath Ve cory 
gett ude cond ieene. 





] IS face can't con- 
mi & ceal his comforr— 
the man who shaves with a 
New Improved Gillette. He 
is immaculate, well-groomed; 
primed for a day of business or 
an evening of pleasure, And 





it is the last razor he will have 


to bury! 


SAFETY= 


CHLLETTE SAPETY RAZOR CO. BOSTON, L). &-A, 










Phe Opellctiv Meeaterricm 


lt Cell Alaa 
In Sileer Flan, &4 
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This bee anil mls, with #9 cine Beoced Pel quien 

cola. ie inet one ef a fad collertion bd lregesial Talbes whit 

brainy fiszpillad ators i pomer 4 Hy wal] ee glad ue eb yy, Mier 

ere meh wl err, errahirites tate due ahi! crafroerm, om. dl 
mcorlife lortge wails dae 
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DUES RECOMMENDATION FOR MEMBERSHIP 


Anrual freearhwrw lly THE 
in D., Se aes in THE 
iro nerabin mipuail 


invite! | NATIONAL GEOGRAPHIC SOCIETY 
tua perside bin thes 

Deckecy.amdif at a ine | The Membership Fee Includea Subseriptioan fo the 

Tork cur. panda ae National Geographic Magazine 

Press annie? 


PLEASE DEtTECH &60 PLL I ELAN Bk ow AND BEAD Po THe Sena taer 


= 1. ee — 


To the Secretary, National Geographic Sactety, 
Sixteenth and .M Streets Narthweat, Washington, DB. c.: 


fF nominate = eee eee ee ee ne ee es ee 


Oeccu ton... - a ee 
ila (This jufopmation is rmportani for the recon} 


Address... ...... ae ea ee ee eee ee ee ee ESS 


SS SK SEB BBE ee eS eS eee eS SS SSS eS SS ees 
a 


for membership in tire Soctety. 
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Nf ANY of the things we buy for our 
homes may salely be chosen by * the 
test of the eve. 


Beauty of design and finish in Russwin 
Hardware indicates an equal perfection in 
the hidden working parts. Therefore, you 
itay thiat your eyes fo guide yuu ta a wise 
choice if yuu see the name Retuewin 


A name aaed for ower eighty years on beau- 
tiful hardware te guatantee you absolute 
protection und lifelong, trouble-free service. 


Russell & Erwin Manufacturing Co. 


The Aterticon Flaca Gorperetin 
iCUPROE 


New. Heitiin, Conneticut 
hire York (hime San Erancoco Loodon 





‘Save the trouble of Coffee Making— 
Use 
SNushmgins Delicious Instant Coffee 


it is made 
Just add water — dissolve and drink 
Send i0c lor Special Trial Size —Recipe Booklet Free 
G. WASHINGTON ee s:tnadalinedahalle co. us an Filth Avenue, New Work 


| 











Enjoy i at Heat || 


withiow the paiisanoe of soet und din 
ra ha danger of poisons ferr gues 


Fe READY 
~The Perfected 


ee oabde- 


ition Safety Razor 


Whth 24 SHAVING EDGES 
diwayve Sharp anal Last a Lile- 
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Parmar. Hi, Pea tiiasiern fi Feri ia! 
re i | Pare i free a iy ie, 
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ov ‘S' re. AT really ampreace + anith eae 

Paik ar hurel | Shovmye | te files vel Evajport: 

: i ah ile | 
fhe fi ape ‘vig - eae ey 
Sri bpd TEMPURSAT HALI-PRICE OFFER 285 
ct O re: = . 1, Poa ec OMPLeT itFE GuUTFE 

LEC CORE | A ah ts ee 


Wentuod Recrn Sven Cinder Mie i 





Mone iy Etat ki if Wea Wart it 


| a 

a eee | MADDEN SAFETY RAZOR 
The Farguka sem Cm, | Hon. F, ceernan a Dec Foit | ee EEA Ty —— 
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Dept. 18 Wilmington, (fbi Fave une one dtode 2 ese; 
Lice an Ladiad Ue i LOES Ureadiap, BER TORR, AT | 


THE BOOK OF BIRDS 


RY WW. HENSH 
250 Bird Portraits in Full Color 


= ja | = - ris oe. ET | 
Pag 1 = l it, fe, 4 r | & | ha. 
hy hes en [sy a ai Pere I ae | i 





w 1 
W hy Sm rhe tTies Wit Borie On Td Tope Tare 
lks con identify every bird and discover 
| ] : _ 
Tesh hideen ce, wa jap eves? 


In this open sesame to bird lite, leading 
ornith nists, in simple charming nurra- 
rive, hell oknow and enjoy our birds 
The exquisite paintings by Mr. Fuertes 
enable you to identity all common 3 
ana. Game bitds from coust to coast 

The all-vear book—lovely tor rains 

ard a delichctul companion on every vi 


CHRO) Terie, 





a t - f | . 
tatlonal Civsurapble Seclere, Lisa in buck 
CT = rT 
Washington, Di, C1 Rercivn tmutiloia ect 
EEAEMIT A, ot 
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NATIONAL CIEBOGRAPHIC SOCIETY 


WASHINGTON, ©. 








N every outstanding feature of protection—safety, 
accuracy, speed and dependability Colt's has 
* always been first—the predommant leader. For 
neariy 100 years Colt's Fire Arms have been the official 
defenders of the nation and their public record in afford- 
ing absolute protection has won the good will of the 
American people. A Colt Revolver or Automatic Pistol 
in the home spells security. Ask your hardware or sport- 
ing goods dealer to show you the full Colt line. None 
finer made nor more reasonably priced, 


Catalegue 2 Of coune. Wan il 2 
Colt's Patent Fire Arms Mig. Co, 
Hartford, Conn. 


Pacific Const Repreacatative 
Pui, B, Bekeart Co. 717 Market $4, San Francisco, Calif. 





THE ARM OF LAW AND ORDER 












BRUSHES | 


Vulcan Rubber Cemented | 
Shaving Brushes 


True friends of shavers and razors. | 
Easy shaves and aemooth skins. | 
Bristles, hairand handleanever 

rteompany. Held with pure rub- || 

ervuicanived os herd as grandis, 

Steriliced completely, sealed ninel+ 
in packacex, Infection caonet cone 
from them, 

















Loew Steemer Fares Ervin | 
Tow do Pigt Each of There 
Fantond bacaiuen pate, 


Sena for Westra ted Literature 


JOHN L. WHITING-J./. ADAMS CO. 
Basten, 0. £, A, 


|| Poem: Wann eertepere foe frre Bh Dao 
Ee BLL 1 Loe ee LL 





The wip is part of the vacation, 
Rock Island service makes it so. 
Roamy observation plathorms, 
comfortable berths and meals 
“the best on wheels.” 


Route of the Rocky Mountain | 
Limited and Colorado Flyer to 


Colorado; Gelden Suite Limited kee & it like new 
and Memphis Californian to p | 


SANI-F LUsH removes all marks; etaina anil 


California. Go ane way—return {| incrustations—leaves the porcelain white 
another, Step-over anywhere. and shining . 
Siti-Flush wlso cleanse the hidden, un 
Let our travel expert help plan hie alehful trap—ilestroys all fre! iialtres 
your summer Vacation, Dhe cow- 4 jure plucet a . meer | LORE re 
J ; ep i ry dpe et nti iB kL J Bl 1%. 
pon will bring beautifully illus | Noacrubbing, Simple aprinkls Sani-Fluah 


trated beoklers on Colorado— nin the bowl—follow directions og the 


ay ft ae i ; con—tied flush, Albways keep a cum handy 
Yellowstone— California. in dan nb réatae - * 
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L. Ma. Alken, Vire-Preecdeist, Rock Jeland Lines, 
76S La Salle Sereee Seutlen, 
Cihtcage. 
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THE HV GIES PROOeTS OO“ Caniwe, tude 


Sani -Flush | 


Cleans Close t Herwls Without Scouring 
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HOSE wha know the perfect privacy 
of the equiet closet must consider the 
absalete loud-flushing toilet an offense 
against ¢ good tate. The “Si-wel-clo” re- 


duces thenoise ot flushingtothe minimum. 
le suppresses a noise you do nor want heard and 
do not want to hear. bt incorporates all the good 
mech anical fenturce a water closet shonli pcos 
at nd odds chat of extraordinary quiet Operation 
Che price quates dis F. GO. B. Trenton, BW. J. 


Gerd for owe free boon— “Rathroomsiof Character” 414 


THE TRENTON POTTERIES CoO). 
TRENTON, SN, USA, 
Sew York linaton 
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fan Preecisco 


TRPEC ( )Water Closets 


PLACE AND PURSE 


AAA ARR TAR ARSE RA RAAAAAL RS TAA A. 


Juoo & DetTweicer, Inc. 
fiaster Printers 


EcKINGTON PLACE ano FLORIDA AVENUE 








Toothless means youthless—Save your teeth by fighting tartar 
with frequent Ss the Prophy- lac-tic way. 


dine Sav ahinaew 
taarh spec hep des 
iit ucisan |i irvar 





White teeth— 


bur whar would 
the X-Ray show? 


BEAUTIFUL, white teeth, free 

from decay, are not safe unless 
the gums are healthy. I pyorrhea 
attacks your gums, an X-Ray would 
reveal how quickiy the infection 
spreads to the root sockets which 
hold the teeth in place, If pyorrhea 
is not checked, your teeth fall out— 
er must be pulled—because their 
support is fone. 


Tender, bleeding furs 


—are nature's warning of approaching 
pyorrhea.. Dental clinics since 1908 have 
swroved the effectivencss of Pyorrhocide 
Fiuvdad ak an aid to correct bleeding 
finns, strenginen Tihs, 
eott piins, 


teqiler harten 


It keepa the teeth white and clean. Tts 


tonic and stimulating qualities help 
healthy gums to Aeep healthy. It is 
medicsted with Det. 
nol, a gpum-tissue heal- 


ing agent widely used 
by dentists im the treat: 
ment of pyorches, 


Use Pyorrhocide 
Powder daily—asce your 
dentiat reguisriy— and 
you can avoid pyorrhes, 
The economical dollar 
package contains six 
months’ supply, At all 
drogeists. Send. for 
free sample and booklet 
On Causes and preven- 
ton af pyorrhes. 


——— es Se em ee! 


FREE Sample ne 


THE DEN TISNOL & PYORAOCTGE Ch.. In 
(Sole Ddateittorn) 
178 Beowtwary, New Werk Clive: 
Send me teee aurmple of Pvorrhoecide Poeaijer 
aod booklet. 





l 
i 
| 
i 
i 
| 
| 


Wexerne - 
Address 


Renton the Croc, 


[rape 


Wistein Tae 


xd South American 


Tr y 2 q lio 
rirail FLEaT bi. Wri Pi ei. il ER Le Le 


Lid W. Atoms Se 










ON rect Lakes 


Geant Bay 
(30,000 Islands) 
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» the 30,000 Islands of Georgian Eay. 


Mackinac Island, Parry 
ound (Capisiday, Detroit, Cleveland ard 
Buffalo Niagara Falls). 
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The Big peated ng White Liners 
North American 
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Call of wete for pamphlet nteny Railway Ticker 
(Hfice or Pourict Agency oF 


Chicago, Duluth & Georgion Bay 
Transit Company 
Ww. H. GLACE, ©. PLA, W.E BRWH, Gen) Apt. 
, Chicage, Ul, 16 Enst Eagie St, Boliale, W. Y. 
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Before you, your wife and the children take the 
first ride in the new closed ear, be protected 
against fire. 
/- = . 
Lf a fire should start, serious injury to some members of 
your family may result unless you havea Pyrene at hand. 
With a Pyrene you can put out instantly any fire before 
it spreads and so save life and property. 
Pyrene protection means fire prevention and “makes 
for safety.” 
Sold by garages, automobile; hardware and electrical supply dealers 
PYRENE 

MANUFACTURING COMPANY 


Mukes Safety Certain , 
NEWANK, NEW Esky J 






KILLS FIRE / 
"SAVES LIFE, 





PYRENE SAVES 15% ON YOUR FIRE INSURANCE PREMIUM 











Whatwoman would not choose this beautiful Kohler 
smk? —for its roomy double drainbourds; its back to 
protect the wall from spotting; its unbroken expanse 
of sanitary White enamel, aa casy to clean os a squcer; 
its height, adjustable to Aer height? 


Here, really, ts a wonderful sink; awonderful work- 
saver and strain-saver. A. lithe large, perhaps, for a 
kinchenette? No matter, there are other Kabler sinks, 
and one of them was builr to ft your kitchen. 


Kohler kitchen sinks are just as fine in every way as 
the Kahler fixtures that you hnd in the best-appointed 
hathrooms, There is only one Kohler quality, and that 
is marked for your protection by the name * Kabler’ : 
unobtrusively fused into the sncw-whete, durable 
ename!—pride-mark of a firm half a century old. 


Kohler Ware is not more expensive than any other 
ware thatyou would care to consider. It is wold every- 
where by the best class of plumbing dealer, The 
kohler booklet, which we will gladly send, will tell 
you more about this gowd ware, 


KORFLER of KOHLE 


foothker (o.. Pomme JF 4, Kotler, Win krsaang Pend, Sheboygan, Win. 
BRANCHES IN FRINCIPAL CITIES 


Every kitchen deserves a good sink 
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Extra Hours for You! 
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Hooversaves vou, dar by day. 
Hoover never 
youas pouplidei:. The Hoover 
neither slights nor shirke. 

quietly to its work, wrril 
the very last epeck of shorp- 
edeed, gritty. embedded dirt 
in beaten our and suctioned 


tires, Nor do 
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THE HOOVER COMPANY, NORTH CANTON, OFTO 
The sldeot and largest makers of elecirse eleaners 
The Maoves bs sles tradi in Canada, at Hamilton, Ounrio 
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Cha&eE BEAUTY [5 THE UPR, 


Distinctive appointments forthe bathroom 
of lavatory ure now recognised a8 essen- 
tial equipment in homes where taste and 
rehinement have ce mplete freedom of ex- 
pression. The console lavatory pictured 
shove hasa broadtopof Levantomarhle, 
soft black with rose and white Wet. 
‘The Sup POs ame white (Cararra-statuary 








LiTW i ALL HIBREM FITTISGS 





marble,the httings heay y gold plate. The 
swinging panels of the triple mirror con- 
cea! cabiners for toilet chins, In the 
wide range of Crane plumbing and heat- 
Ing materials —sealid only through con= 
tractors —there are fixtures and acces- 
scenes within the reach of afl. Let wssend 
you** [he New Art of Fine Rathrodms,” 





GENERAL OFFICES: CRANE SUILDING. 28 9. MICHIOCAN AVE... CHICaAGG 
CRANE LIMITED, 356 BEAVER HALL SQUANE. MONTREAL. QUEBEC 
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Work Caters, Briigtect, Miewlep dsm, Charescerd aod Trearoe 
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